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| Instwimentation 


Ernest Turner instrumentation at the BBC Television transmitter, London. 


Ernest Turner electrical measuring instruments represent the highest standards of design 
accuracy and workmanship. Clean lines, easily-read scales and attractive appearance 
combine with technical quality to present precision and industrial grade instrumentation 


in a wide variety of types, ranges and dimensions. 


Full details of all Ernest Turner instruments are given in Catalogue No. 85, available upon 


request. 


ELECTRICAL INSTRUMENTS LTD 
HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 
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DAVY - UNITED 


LOADCELLS 


Where materials are used in bulk, strain-gauge loadcell weighing is unrivalled for level and process 
control. Remote indication and recording facilities give flexibility to every application. Davy-United 
loadcells are engineer-designed for simple installation and tough service — yet 
give consistent high accuracies up to 0.1% of maximum capacity. Our engineers, specialising 
in this field, are ready to advise you on applying loadcells to your plant. 
Why not write or telephone for further information ? 


ah ©), Sil od 3 10] ©] 8-3 ol @) ‘ng fe) m 


f 7 toa DAVY AND UNITED 
“a 2» / INSTRUMENTS LIMITED 
/ / DARNALL WORKS 
Sn SHEFFIELD 9 


DAVY-ASHMORE GROUP 
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Thermocouple Pyrometer 


NEGRETTI 


Agents or sw sidiavies in all major countries 


NEW galvanometer design gives 


STABILITY AND ACCURACY 


AETEC 8 





Thermo-electric Indicators, and Resistance Thermometers 


Stability is a pre-requisite of accuracy — maintained over many years 

of use. The Galvanometer fitted in the new range of Negretti & Zambra 
Aetec Thermo-electric Indicators, Controllers and Electrical 

Resistance Indicators is of completely new design embodying 

modern techniques and materials giving high torque/weight ratio, ample 
gap between moving coil and magnet assembly, 

high sensitivity and low period. 


IMPORTANT FEATURES ARE: 


Accuracy guaranteed within + -5% of full scale deflection. 
Printed circuits in Multipoint Indicators and Switchboxes 
to give high reliability and low cost. 


Ease of adjustment and maintenance — chassis quickly 
removable from anti-magnetic screening case 


8-inch scale 


Multi-point indication — up to 5 points (thermocouple 
type) with built-in switch 

Up to 4 points (resistance type) 

Up to 24 points with external switchbox 


Ranges —- up to 1600°C (thermocouple type) and 
up to 500°C (resistance type). 


For full particulars of these outstanding instruments please write for Publication 
E/15 (Indicators) and Publication E/17 (Pyrometer Controllers). A comprehensive 
range of specialized thermocouples and resistance thermometers and other accessories 


is also described. 
All Negretti & Zambra instruments are covered by a 2-year guarantee against 
defects of workmanship and materials. 








Interior of Electrical Resistance Pyrometer Controller with red Interior of Controller 
Thermometer (4-point) and green signal lamps 


the name that means precision all over the world 


& ZAMBRA 


Offices at Birmingham, Cardiff, Glasgow, Manchester, Newcastle on Tyne, Leeds, 
Nottingham Sheffield. Repair depots at Birmingham. Leeds. Newcastle on Tyne. 





Head office: 122 Regent Street, London, W.1. Telephone: REGent 3406 
Works: Barnsbury, London, N.1; Ay'esbury, Bucks: Chobham, Surrey; Southall, Middx. 
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All ‘ENGLIsH ELECTRIC’ miniature moving iron and moving coil 
instruments to B.S. 89-1954 can be supplied in the following nominal 
size cases: 24 in. and 34 in. Round Flush; 2 in., 24 in. and 34 in. 
Square Flush; 3 in. x 4 in. and 5 in. x 6 in. Rectangular Flush. Bold 
open scales give easy, accurate routine readings. 














For utmost reliability all ‘ENGLISH ELECTRIC’ miniature 
instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption and have been successfully subjected to: 





RESISTANCE TO IMPACT SHOCK TEST of 200g in any plane 
VIBRATION FATIGUE TEST —two million cycles at peak resonant frequency 
OSCILLATORY TEST — up to one million operations 


These non-breathing phenolic moulded cases can be fully sealed to 
protect the movements from acid-laden atmospheres and comply with 
specification B.S.2011.H3. 


ENGLISTLELECTRIC 





WORKS: STAFFORD : PRESTON: RUGBY - BRADFORD: LIVERPOOL - ACCRINGTON 


THe ENGLISH ELECTRIC Company LimiTeD, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2. 
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Publications on request to 

The English Electric Company Limited, 
Instrument Department, 

Stafford 


instruments 
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Electric Brakes and Glutches 


MORE CONTROL-MORE PRODUCTION 


Warner Electric Brakes and Clutches completely integrate power transmission with electrical or 
electronic machine control circuits. Electric Brake units eliminate coasting, save non-productive 
machine time; electric clutches operate rapidly in any position and give smooth engagement. 
Warner electric units are easily installed—on new or old-type machines. Their superior perform- 
ance is directly responsible for greater production in many varied industries—very probably 
in yours! 


Write for illustrated Warner brochure 
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clutch maintenance 
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This Asquith Ram Type Hori- 
zontal Milling & Boring Machine, 
with 6” dia. spindle, incorporates 
Warner Clutches for speed 
change of the feed drive. 









Reproduced by courtesy of 
William Asquith Ltd 






Other well-known users of 
Warner Electric Brakes & Clutches 
include: 


BROOKE TOOL AUTOMATION LTD 
B.S.A. TOOLS LTD 
CHURCHILL-REDMAN LTD 
: CHURCHILL GEAR MACHINES LTD 
IN| CRAVEN BROTHERS (MANCHESTER) LTD 
: DAVID BROWN INDUSTRIES LTD 
al or 


(Machine Tool Division) 
ELLIOTT BROTHERS (LONDON) LTD 

tive | GEORGE RICHARDS & CO. LTD 

’ HARDINGE MACHINE TOOLS CO. LTD 
ent. ST. HELEN’S AUCKLAND 

” ALFRED HERBERT LTD 
rm- CO. DURHAM HUMPHRIS & SONS LTD 

B. O. MORRIS LTD (‘MORRISFLEX') 
ably Telephone: West Auckland 551 (6 lines) : 
Telegrams: Solenoid, West Auckland A. B. MOULD CONSTRUCTION CO. LTD 


LONDON: PLATT BROS. (SALES) LTD 


2 Ashley Place, Carlisle Place, London, S.W.1 TWEEDALES & SMALLEY LTD 
Telephone: VICtoria 7301/2 










VICTORY KIDDER PRINTING 
BIRMINGHAM: 
re ae eR 
Silhill Hse., 2241 Coventry Rd., Sheldon, Birmingham 26 MACIENE CO. LTS 
~ Telephone: SHEldon 5121/2 WINGET LTD 
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Pressure Gauges to BSS 1780/1951 or to Customers’ Requirements 


HIGH QUALITY CORROSION-RESISTANT MOVEMENTS 
SELF-LUBRICATING BRONZE BEARINGS 

STRICT INSPECTION TO CLOSE LIM{TS OF ACCURACY 
ELEMENTS IN BRONZE. ALLOY STEEL AND STAINLESS STEEL 


SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD. 


BASFORD WORKS, EGYPT ROAD, NOTTINGHAM, ENGLAND 
Phone: Nottingham 75031/3 Grams: Smiths, Nottingham Telex: Sydsmiths, Nottingham 27-210, 
LONDON OFFICE : Whitt & Chambers Ltd., 6 Lygon Place, London, S.W.1. Phone : SLO 7294 
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level control and indication 


























PRECIPITATOR_4 
ELECTRODE 











water ere 







> 
* UPPER LIMIT 
4 






































DN 
Pe Lever & 








\ 
» ‘, 


\ aS 
RA QQy 
NS Ly. 
AWS. 


= 











ELEVATOR 


































vEveL A nn iaee — : 
J ‘ unit ' 
ne : 
tg} T 
Liadioned smedea 
Ante ; KN) \ SN 
pUTOrr ARGE | oe ee LOWER. NY 
sen Y Ss} 
gin OY tEVEL BS RAN ¥y 
aN ¥ 
ae OUTLET. QUTLET 2 





Send for" details of this complete range of level indicators and 

controllers used throughout the world to answer almost every 

level problem involving any liquid or free-flowing solid regard- 

less of conductivity, insulating value, density or corrosive 

properties. 

@ Simple to install. 

@ Single or multiple units for centralised indication and 
control. 

@ Up to 250 feet of cable length between controller and 
sensing electrode. 

@ No moving parts in the container. 


1 [ee fe) eer uy \ mele tis 













@ Over 100,000 installed throughout the world. es aa 

* w 

m Please send me your 12 page catalogue gy 

@ of instruments for level control and @ 

The range includes the famous : indication. . 
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BRSRAZSBSRARBRE TEAR ARR ABE 
FIELDEN ELECTRONICS LTD - WYTHENSHAWE - MANCHESTER Phone: Wythenshawe 325! (4 lines) Grams: Humidity Manchester Indicating 
ALSO AUSTRALIA, ITALY AND CANADA Branch Offices: LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH (A. R. BOLTON LTD) § Recording 

Agents throughout the world AND DUBLIN Control 
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Meterflow Ltd. announce an entirely new 
range of flowmeters and associated equipment, 
developed and made in Great Britain. Unique 
construction utilises the pressure drop across 
the blades to hold the impeller off the down- 
stream bearing. This inherent self-compensa- 
tion of the down-stream thrust, together with 
spirally cut blades, enable these flowmeters 
to give the highest accuracy at all speeds, 
reliability, and long life. The Meterflow 
range is made of stainless steel and suitable 
for all corrosive and non-corrosive liquids. 
Please write or ’phone for full details. 


Pacent Applied For 
Repeatability 0-1%, Linearity + 0-25%. 
Low pressure drop (maximum 3 p.s.i.). 
Pipe diameters 3” — 8”. 
Temperature range —200°C to +300°C depending 
on bearing material. 


Stainless steel throughout—hygienic, non-corrosive. 
Most competitive prices. 


Metertlow 


Meterflow Ltd Precision Measuring Instruments 


An associated company with S.E. Laboratories Lid 


North Feltham Trading Estate, Feltham, Middlesex 


M. Telephone: Feltham 5876 
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TAPER 
LOCK . | 
DESIGN PILOT PRACTICALITIES No. 2 


"260" to 1°020” dia. ; ‘ ; 
A series to acquaint engineers with the very practical advantages 


of PILOT plug gauges which reduce gauging costs. 

The gauging member is held in the handle by means of a taper enabling it to 
be removed and replaced by a new end when worn undersize. PILOT handles 
unlike the B.S.!I. design are smaller across the corners than the diameter of 
the gauging member so that the gauge can be used to check a deep hole equal to 
the length of the “GO" end plus the handle. The handles are heat treated 
aluminium alloy extruded bar of great strength, and are anodised in five colours. 
Red, Green, Blue, Amber and Self-colour for identification. The gauge ends 
are hardened to Rockwell C 65/68 and finished to -6 micro inches or better, 
and to within 20 millionths of ‘top limit’ (the maximum permissible manufacturing 
size in the BS specification). They are parallel to 20 millionths of an inch 
or less. In this way the greatest possible life is ensured. Your name is 
engraved upon the handle! 


“PRACTICALLY” PERFECT 








PLUG GAUGES 
E PILCT PLUG GAUGE CO LIMITED - SWALLOW ROAD - COVENTRY : PHONE: 87341/2 a 
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DOWTY 


ELECTRICAL 
COMPONENTS 


BUTTON SWITCH 
\ fully weatherproofed miniature spring 
return button switch with a maximum 
contact rating of 5 amps. Double-pole 
action with a variety of make and break 
contact arrangements 


}-POSITION MAGNETIC INDICATOR 
Maximum versatility of display, inherently 
reliable. Provides visual position indication 
for remotely controlled components. 





D.C. SOLENOID 
A special articulated yoke construction 
gives exceptionally high performance with 
low weight and robustness. 





DOWTY ELECTRICS LIMITED - TEWKESBURY - GLOS, 


Member of the Dowty Group Telephone : Tewkesbury 2383 
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The RE 


INDUSTRIAL 


This conductivity relay has been designed to fulfil the need 
for a low-priced industrial liquid level controller of excep- 
tional reliability. The instrument does not involve any 
moving parts, in or on the container, and a full range of 
electrodes is available. 








It can be used for the control of various types of acids, 
the level of water in feed tanks and one of its most important 
applications is on unattended boilers. 





LIQUID LEVEL 






CONTROLLER 





The Resistron is available in Multipoint versions and 
electrodes can be sited any distance from controlicr. 








High and low level control on 
one instrument 


Fail to Safe working on both 
high and low level 


Dust protected relay 

Special quality valve 

Built-in signal lamps 

--- - Choice of Pressed Steel or 
ee Hye Cast Iron case 


P| Facet tot Covel” 
LOW LEVEL |- + - 





HIGH LEVEL -=F-==7—— 























THOMAS INDUSTRIAL AUTOMATION LIMITED 


ALTRINCHAM ~- CHESHIRE. Telephone: ALTrincham 2321/2-2339 Grams: ‘ELECTRONICS’ 
BRANCHES: LONDON - GLASGOW - BIRMINGHAM - BRISTOL 
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CONTROL VALVES 
AND ASSOCIATED EQUIPMENT 


The Cockburns BSB Super 70 series offers a new 
standard in precise control and regulation, with 
pneumatic or hydraulic operation. Flow coefficients 
have been thoroughly laboratory tested for the 
complete range of valves. Super 70 valves have 
demonstrated their superior performance charac- 
teristics in oil refineries, chemical plants and 
power stations all over the world. 


Cockburns Ltd., and their Associated Companies 
in the United Kingdom, Holland and France, 
are now manufacturing Super 70 series Control 
Valves, Regulators, Liquid Level Controllers, 
under licence from Black, Sivalls, and Bryson, 
Kansas City, U.S.A. 


NOW ; 
| d= : . 
being manufacts Biack, © vais & BB -yson, Takes 


Tal Europe 


- COCKBURNS LTD 


COCKBURNS LTD COCKBURNS (NEDERLAND) N.Y. 
Cardonald, Glasgow, S.W.| Kethel, Schiedam 
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12 - inch Model 
Platen diameter owe = 
8 - inch Model Scale reading (rotary) ... | sec. or 30 secs. of arc 


Scale reading (inclinable) ... 1! sec. or 30 secs. of arc 
Overall size ... ove i Ee 


Height... oes eee eas uae 


Platen diameter ae oe 





Scale reading (rotary) --. 2 secs. of arc 


Scale reading (inclinable) ... 30 secs. of arc 


Overall size ... oe ooo May we URR" 


Height (table horizontal) ... 8" 
ALWAYS ex-stock delivery for most sizes 
16 - inch Model 


Platen diameter eee oo ae 

Scale reading (rotary) --- | sec. or 30 secs. of arc 0 PTICA L 

Scale reading (inclinable) ... 1! sec. or 30 secs. of arc 

Overall size... pa co Pam ROTARY AND 
Height (table horizontal) ... 9%" | . C LI N A B L 7 


Robust high precision units for 
accurately machining or inspecting 


components featuring compound angles. 


Manufactured in accordance 
with specifications agreed 
to by The National Physical Laboratory. 


Ask for publication R.I.T. 60 





CTURED BY 
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ATTRACTION 





MAGLOY 


Registered Trade Mark 


cast permanent magnets 


The outstanding qualities of MAGLOY materials enable the 





production of precision-cast magnets, even of small sizes, to 






relatively close tolerances. In addition, aluminium and 





synthetic jackets, for mounting purposes, provide a complete 






safeguard against magnetic damage. 






High resistance to shock and vibration and to external 





magnetic intluences, is further proof of the superiority of 






MAGLOY permanent magnets—produced at a plant capable 






of manufacturing a quarter of a million every week. 






Remember, Preformations Limited offer a unique research- 





design facility to Design Engineers in the electronics indus- 





tries. All the experience and services tor the development 






of special designs to meet exacting needs are available. 





Preformations Limited 


ONE OF THE [ Plessey GROUP OF COMPANIES 













CHENEY MANOR SWINDON WILTS 


Telephone: SWINDON 6251 Telex: 44-385 
®) PM2 








Caxton 
Tyburn 
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from the dangers 
of blow-back flames 








Dia F LAME- TRA 


ra 


ANCILLARY UN IT rye 360 


This new safeguard, the ETHER Flame-Trap Ancillary Unit, Type 
350, will be invaluable in industries where pre-aerated gas or 
pre-mixed gases are used. At present, a flame-trap is normally 
provided to arrest the flame temporarily when a blow-back 
occurs, but unless it is noticed, the flame will ultimately burn 
through the flame-trap. 


. Now this hazard need no longer exist. The ETHER Type 350 
ENQUIRIES, SALES & SERVICE: introduces a detector in front of the element of the flame-trap 
by means of which the supply of gas is shut off, or an alarm 
Combustion given, within a fraction of a second of a blow-back occurring. 


The Type 350 is foolproof, compact and low in price. It can 


Safeguard and readily be adapted to fit all existing flame-traps. 
hee Illustrated technical data forwarded on request. 
Solenoid Valve 


Division 








a 


Caxton Way, Stevenage, Herts : 

Tyburn Road, Erdington, Bitmingham, 2: 

Representatives ko U.K. ; 4 
fents in. principal countries a 
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HOFFMANN & SPERRY : 


HOFFMANN... THE PEOPLE INTERESTED IN SPERRY STANDARDS 


Navigators of ships and aircraft, each vitally HOFFMANN BEARINGS, fitted extensively to 
concerned to achieve the safe and timely arrival of Sperry instruments, help them to function con- 
their craft, put their faith in Sperry compasses and sistently and accurately to Sperry standards. : 
instrumentation. 


Like many other well-known civil and military aircraft, the “ 
Handley Page Dart Herald Branch Liners ordered initially by 
B.E.A. and Jersey Airlines, rely extensively on Sperry equipment 
for automatic flight control and instrumentation, the latter includ- 
ing Gyro horizons and Gyrosyn®compasses employing Hoffmann 

GLOB AL ACCUR ACY Bearings. The trouble-free performance of 

these instruments was demonstrated in 

the most practical manner by the prototype and first production 

aircraft respectively in four recent demonstration tours to India, 

South America, Australasia and West Africa. Sperry Gyrosyn 

Compasses have, for many years, depended on Hoffmann Bearings 
for long life, accuracy and reliability. 


The record of Port Line’s M.V. Port Fairy, 8,406 tons, 
includes 65 round voyages between U.K. and New Zealand in 
32 years, guided by a Sperry Mark VIII Gyro Compass. Since 
1943 the 51 lb. weight of the compass rotor has spun steadily 

35 000 000 000 REVS at 6,000 r.p.m. upon its 
1 ’ ’ HOFFMANN BEARINGS and 
to date has completed more than 35,000,000,000 revolutions. 
It is still spinning, trouble free, and accurate upon those 


same HOFFMANN BEARINGS. 











T.S.S. Oriana, P & O - Orient Lines 42,500 tons luxury liner, sailed 
on her maiden voyage to Australia, New Zealand, and the Pacific coast 
of U.S.A., following a course set by a Sperry Mark XIV Gyro Compass. 
This Compass provides the heading reference for the gyro-hydraulic 
M AIDEN VOY AGE automatic steering-control, the direction-finding 

system, radar installations, and several compass if 
repeaters. These include an enlarged-scale steering repeater, two bearing 
repeaters on the Bridge wings, and a repeater in the steering-gear flat. } 
Three out of four of the World’s merchant ships are set upon their 
courses by Sperry Gyro Compasses, the majority of which employ 
Hoffmann Bearings. 








illustrations by courtesy of Sperry. Handley Page, 
Port Line and P & O- Orient Lines 


Manufacturers of BALL AND ROLLER BEARINGS 









THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX. Pelephone: Chelmsford 3151. Telex No. 1951 
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TRANSISTOR ANALYSER 


A portable battery-operated instrument, 
suitable for testing PNP, NPN and Point 
Contact transistors, in the grounded emitter 
configuration. Provision is included for in situ 
measurements. The instrument is supplied 
complete with comprehensive operating in- 
structions, together with the AVO International 
Transistor Data Manual which provides test 
data for approximately 3000 transistors. 


Brief Specification: 
Range of Collector Voltage: 1-5V to 10-5V (up to ISOV 
using external supplies) 





: I'co: First indication 2uA 

d Base Current: 0-1 mA, 0-40 mA 

5 Collector Current: 0-1A 

q Beta: 0-25, 0-250 measured at I Kc/s 
Noise Measurement: 1-20, 21-40 dB 

: Construction in general conforms with U.K, Inter-Service 

L Spec. K114, 

; ty 

ALAUANO VALve CHARACTERISTIC METER 

Mk. IV 

This instrument has been designed to test any 
standard receiving or transmitting valve having 
up to a maximum anode dissipation of 25W. 
Inter-electrode insulation, anode current, 
mutual conductance and ‘gas’ current can be 
measured, and by making a series of tests, 
complete families of curves may be plotted. 
Rectifiers and signal diodes are tested under 
suitable load conditions. A comprehensive data 
manual is supplied with the instrument, which 
operates from 100-120 volts and 200-260 volts 
50-60 c/s A.C. mains. 
Brief Specification: 
Range of Anode Voltage: 12-6 — 400 volts 
Range of Screen Voltage: 12:6 = 300 volts 
Range of Heater Voltage: 0-625 — 117'5 
Heater Current: 3A max. 
Anode Current: 100 mA max. 
Mutual Conductance: 0-1 — 60 mA/V max. 
Negative Grid Voltage: 0 — 100V in 9 ranges 

iy ‘Gas’ Current: 2uA first indication 

} 





REPAIR SERVICE 


Our fully equipped Service Dept. deals promptly 
with repairs to AVO Instruments, or if more 
convenient they may be sent to either of the 
following authorised AVO Service Agents:— 









R. E.C. M. F. 





EXHIBITION Automac Ltd., Farnell instruments Ltd. 
May 30th—June 2nd Throstie Grove Works, Light Industrial Estate, 
Gt. Egerton Street, York Road, 
Stand No. 225 Stockport, Cheshire. Wetherby, Yorks. 

















“& Write for fully illustrated brochures 
AXNYDO ; 
EL'T' WD séAVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON ~< S.W.I 
ae Telephone: ViCtotia 3404 (12 lines) 


J A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 





velta2 


APRIL 1961 " 





~ INSTRUMENT PRACTICE _ ee 323 















Circle 319 for further information 











| 
ELECTRONIC 
COUNTER 
& 













The Type EE98 Electronic Counter is a general purpose unit designed to count 
products which are partially or entirely metallic. Small objects are dropped through 
the hole in the pick-up coil the smallest convenient hole being used. Larger 
objects are passed as close as possible to the aperture. 

Up to 400 objects per minute can be counted and four standard interchangeable 
coil units are available with 4”, 1”, 14” and 2” diameter apertures. This instrument 


can also be supplied without the electro-magnetic counter and used 


for the control of machinery etc. 













SIZE 
43” x 7. 
! WEIGH 
e 7\Ib. 
GROVELAND ROAD, TIPTON, STAFFS. Tel: 2828 
Manufacturers of encapsulated coils, all types of iron-cored transformers up to 20 KVA (air cooled), 
solenoids, loudspeakers and specialised electronic equipment 
A Duport Company Member of R.E.C.M.F. 
eee 
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HIGH SENSITIVITY 
LOW COST 
WIDE VERSATILITY 











with the 


A.C. VALVE VOLTMETER 


°Y Advance 


The Advance Advac has all the qualities required 
in a first class laboratory tool. An extremely sensi- 
tive a.c. valve voltmeter, it also functions as a 
wide range amplifier or as a null detector and 
indicator. Compact and of robust construction, the 
Advac is an outstanding product of Advance skill 
and experience in the world of instrumentation. 


EXTREME SENSITIVITY , accurate down to 100 nV 
WIDE VOLTAGE RANGE | ImV to 300V F.S.D. 
WIDE FREQUENCY RANGE | [5c/s to 4-5Mc/s 
AMPLIFIER RANGE | 10c/s to 10Mc/s 
AMPLIFIER GAIN | 60 dB in 10 dB steps 
AMPLIFIER OUTPUT [ IV max 


nett price in U.K. £55 


including very low capacity screened leads and 
probe. 


SIZE 
48” x TE” x 63” TYPE 


~~ VM77 


dvancte COMPONENTS LIMITED 


i ee, INSTRUMENTS DIVISION ull Se ee ee ee ee 2 2 ee 2 ee 2 ee ee ee ee 
ROEBUCK ROAD « HAINAULT « ILFORD * ESSEX * TELEPHONE : HAINAULT 4444 IT/Ea 
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Ry For the 
\ accurate measurement of 


——\) 
TEMPERATURE - STRAIN 
SPEED - RESISTANCE 
PRESSURE - pH - FLOW 
CONDUCTIVITY 
and other variables 


ETHE 


XACTROL 


POTENTIOMETERS 


PATENTS APPLIED FOR FROM 


£126 


DELIVERED 














for indicating, recording and controlling 
any process variable! 
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SERIES 2000 SPECIAL FEATURES : 


Single-point Potentiometer Recording Controllers 


% Interruption of mains supply to instru. 
ment automatically shuts down furnace! 











% 6” calibrated scale 


Type 2000: Two-position on/off control 


Type 2001: 
Type 2002: 
Type 2003: 
Type 2004: 

: Proportioning (motorised) control 


Anticipatory control 
Proportioning (electrical) control 
Three-position control 


Programme control 


% Standard ranges: 2mV—l00mV span;f 
other ranges to order. Changed by plug: 
in printed-circuit unit 


% Standard pen speed: 2 secs. across chart; 
I sec. or 4 secs. also available 


% Chart life: | month at I inch per hour 


Type 2000 


Two-position on/off control 


Type 2002 
Proportioning 
(electrical) 
control 


Type 2005 


Proportioning 
(motorised) control 


* SIMPLICITY OF DESIGN * EASIER RANGE CHANGIN 
RY ee 8 ee hd 
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SERIES 2050 
Multi-point Potentiometer Recorders 











Type 2052: Two-point record 
Type 2053: Three-point record 
Type 2056: Six-point record 


SPECIAL FEATURES : 








* Balancing motor totally de- * Standard ranges: 5mV—l00mV 
energised throughout printing span; other ranges to order. 
and indexing cycles Changed by plug-in printed- 





circuit unit 


+ Saeenpengaenaaa %* Pen speed: 2 secs. across chart 





* 6” calibrated scale * Printing speed: 6secs. per point 


* Chart life: | month at I inch per hour 








SERIES 2500 SPECIAL FEATURES 
Single-point Potentiometer Indicating Controllers * Interruption of mains supply to instru- 


ment automatically shuts down furnace 














> instru. Type 2500: Two-position on/off control & Wy elibeant date 
furnace) 
E 


Type 2501: Anticipatory control 


* Bold easy-to-read scale and pointer 


Type 2502: Proportioning (electrical) control 
V span; yP P 8 ( ) % Standard ranges: 5mV—l00mV span; 


by plug Type 2503: Three-position control other ranges to order. Changed by plug- 
in printed-circuit unit 


Type 2504: Programme control 


ss chart; 
% Response speed: 2 secs. across scale 


Type 2505: Proportioning (motorised) control 


2>r hour 








Type 2500 







Two-position on/off control 
: Type 2502 Type 2505 
Proportioning Proportioning 
(electrical) (motorised) 


control control 

















| N | Illustrated leaflets of all ‘ Xactrol’ Potentiometers, from: ETHER LTD. 
TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 : : East 0276-8 
CAXTON WAY, STEVENAGE, HERTS : : Stevenage 2110-7 
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RADIO s ELECTRONIC 
COMPONENTS 


4 e cial Exhibitions and Conferences ie Test Reports 
Pp New Components @ #£Manufacturers’ Publications 
Features Activities in the Industry a Book Reviews | 

1 } 
Some articles that have 
appeared in recent issues 





ey 





—— 


An Analysis of Failure of Components 





A. A. New, M.Sc., F.R.LC., A.Inst.P 


| 
Precision Wirewound Resistors | 
D. C. F. Bartlett, B.Sc.(Eng.), M.S.M.A. [ 


Microminiaturization, Reliable Components 

and Cooling Techniques 
G. W. A. Dummer, M.B.E., M.I.E.E., 
Sen. Mem. LR.E. 


The Multi-channel Magnetic Head 
C. W. Ross, A.M.Brit.I.R.E. 





Pétted Components K. A. Fletcher 


Temperature Control for Crystal Pulling 
J. I. Hopley 


Protection of Electronic Equipment Against 
Vibration and Shock 


J. A. C. Cramer, B.Sc.(Eng.) 


The Phototransistor V. R. Chapler 


Aluminium Soldering P. W. Wright 














UNITED TRADE PRESS LTD. 9 GOUGH SQ., FLEET ST., LONDON, E.C4 
Telephone: FLEET STREET 3172 (7 lines) 
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Why struggle with Mains Voltage Fluctuation ? 


If you have any problem involving a.c. voltage regula- 





tion, the solution is to call in ‘ Advance’ —the 
Constant Vsltage Transformer specialists. Investi- 
gation of your problem may prove that a standard 
type ‘Volstat? will meet the case or, maybe, a 
special design is called for. In either event, the 
wealth of experience gained by ‘Advance’ over many 
years in probing every aspect of mains stabilization 
provides the surest, quickest, and certainly the most 
economical solution to your difficulties. 


VOLSTAT. 


CONSTANT VOLTAGE TRANSFORMERS 


‘VOLTAGE STABILIZATION’ Advance 


This ‘Advance’ Booklet gives authoritative 
information on ‘Advance’ Constant Voltage 
Transformers, and the service available to deal - To ADVANCE COMPONENTS LIMITED 

with your particular voltage fluctuation problems. ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX 
Send for a copy 


POST THIS COUPON TODAY p> 

















Please send me a copy of your booklet 
“Voltage Stabilization” by ‘Advance’ 


Ne ete det ticch ep iiossidninscesaccteinssosuenciactis 
PORTIS vcscccsscscsccsoccsscssccsescsessocsovesosooses 


Y Advance COMPONENTS LIMITED Ace ET ee 


eee MAINS STABILIZATION DIVISION |. PEIESS occcvescsccccosescccsccccsscccscecceseoseccoosos 
ROEBUCK ROAD * HAINAULT « ILFORD + ESSEX * TELEPHONE: HAINAULT 44 @ @ @ @ @ @ @ @ CB4 
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A wide range of single and multi-trace AEI potentiometric recorders is now 
available for delivery 2-4 weeks aiter receipt of order. These instruments 
include all the facilities normally required for scientific applications. 
Also available are amplifiers, reference units, cold junction units etc. 


* Write today for stock and price lists together with full technical information. 
Associated Electrical Industries Limited, Instrumentation Division (Process Control 
Dept.) P.O. Box No. 1, Harlow, Essex. Tel: Harlow 24231. 


instrumentation Division 
a Associated Electrical Industries Limited 
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Success Series a 






















For use on air up to 150 p.s.i. with full +” bore 

screwed }” B.S.P.—give rapid action of largest 
3 & 4 WwW A Y cylinders and diaphragms. 

These valves have an electrical consumption 


S 0 L E N 0 l D of only 10 watts, they are capable of acting at 
speeds up to 300 cycles a minute. Moving 


0 P E R A T E D parts have low inertia, giving millions of 
trouble-free operations. 
VALVES 
Write for illustrated literature. 


Types SPC3 9 al cXaANDER CONTROLS LTD., 


& SPC4 Reddicap Hill, Sutton Coldfield, 
Warwickshire. 
Telephone: SUTton Coldfield 5227-8-9 


MEMBER OF THE CONCENTRIC GROUP OF COMPANIES 


208 ga 














Bourdon 150 p.s.i. to 5000 p.s.i. 


For use with liquids or gases, and may 
also be supplied with Stainless Steel 
elements for corrosives. Contact rating 
5 amps at 250 volts A.C. Also available 
in weatherproof and flameproof housings. 


Diaphragm up to 100 p.s.i. 

Of simple and robust construction, this 
switch will withstand overload pressures 
up to 20% above the maximum working 
range. For use with non-corrosive gases 
or liquids, minimum range 0-5” to 30” 
w.g. Maximum 100 p.s.i. Also available 
in moisture-proof, waterproof and 
flameproof housings. Ideal for 3-15 p.s.i. 





pneumatic applications, supplied with | , 
and without setting dial. Bourdon 
Pi ; canter a Full details “and specifications of the complete K.D.G. range are readily available from: 
IN ASSOCIATION WITH . , ‘ 
. \ | = 
srow a rantnens tro. Wie fT'{) ? K.D.G. INSTRUMENTS LTD. 
ee Manor Royal + Crawley + Sussex * Tel.: Crawley 2515! 
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(ace) Data Handling systems 





Housed and mounted in cubicle type panel, 
units are rack-mounted for easy accessibility. 


Designed for the greatest flexibility in application, 
Kelvin Hughes Data Handling Systems are available 
as simple desk type monitoring units, advanced con- 
sole units, or comprehensive cubicle type installations. 
The application potential of these systems is practically 
limitless, and process variables—pressure, flow, strain, 
pulse and a.c. outputs, etc.—can be scanned and 
logged at very high speed. 


Smiths specialists are available to advise on individual 
requirements. For further details send for 
descriptive literature. 





Se 





Unlimited number of inputs 


Scanning time—15 inputs per sec 
Logging time—1 input per sec 


Accuracy 0.1 °% of reading, or 1 digit, 
whichever is greater 


Limit setting accuracy is | digit 


System sensitivity 10 microvoits (error 
signals of this order will be detected) 


The industrial business of 
\ \ S. Smith & Sons (England) Ltd. 
INDUSTRIAL DIVISION including the marketing of industrial 
\ products under the trade marks of 
Smiths and Kelv:n Hughes 


Kelvin House, Wembley Park Drive, Wembley, Middx - Phone: Wembley 8888 - Grams: Kelhue Wembley Telex (25366) 


$/kHiol 
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| Seatina CHASSIS UNITS 


ire. 3 
yA “?- } ——, 
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CA on 


C795 






























% Available in a full range of sizes 
% Choice of aluminium or mild steel 


% Components include Panels, Handles 
and Protection Covers 





A member of 


CABINETS - CASES - CONSOLES - CHASSIS UNITS 


rrr" = DATUM METAL PRODUCTS LTD. | vsti: cutee 


COLNE WAY TRADING ESTATE - WATFORD-BY-PASS - WATFORD - HERTS 








ONE source for all your 
COMPRESSED AIR FILTERS and 


REGULATORS adds up to 
Norgren efficiency 





Standardise with the wide Norgren range of high 
quality, top performance equipment, designed to 
meet your specific requirements, plus the advantage 
of one source, adding up to substantial savings in 
time and money. The Norgren range of Air Line 
Filters, Pressure Regulators and Lubricators covers 
every requirement—write or ’phone for full details. 
















FILTERS 1 
PRESSURE REGULATORS 
UR: a hew-weel.s 





Telephone: Shipston-on-Stour 110 & 106 








C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE 








mM-W. 135 
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pract Relay that oYere 


it's the 


EMS Sb TT LER Be Lae 
AZ130 


Yes, it’s true. The Tuc Zettler telephone type Relay AZ 130 TMC Zettler Relay AZ 210 Very compact, screwless con- 
measures less than a thumb’s length. A masterpiece of struction. Four change-over actions. Fast speeds. Card 
compactness, it provides adequate contact pressure yet operated springs. Printed circuit version available. 
retains high sensitivity and accommodates 18 springs each 
fitted with twin-contacts. Where space is of primary 
importance this competitively priced relay is an ideal > Gold flashed contacts for maximum reliability 
replacement for the 3000 type. It can, if necessary, be [> Injection moulded nylon lifting pins to give high stability 
mounted with Ttmc microswitch type ST 122. > A wide range of operating coils 

TWO OTHER TMC MINIATURE TYPE ZETTLER RELAYS ARE: TMC Plastic covers for greater protection—keep out dust when 
Zettler Relay AZ 20 general purpose Relay. Can be fitted installed 

with light or heavy duty contact actions—or with low > Mercury tubes for switching large loads 

capacity change-over actions for high frequency purposes. > Latching features [> Twinned contacts 


THERE ARE TMC ZETTLER RELAYS WITH THESE FEATURES 


Write now for further information Relay Division E 


i } a. (© = Telephone Manufacturing Company Limited 
Martell Road, London, S.E.21 Telephone GiPsy Hill 2211 
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UNRIVALLED 
a ACCURACY 
0-1% FROM WaT 


OF RANCE 


























HYSTERESIS SENSITIVITY 
i: 8000 


0:1% ) Ba Tae 


OF RANCE Ps 45” 


BOURDON TUBE 


GAUGES 


FOR ABSOLUTE, OR GAUGE 
PRESSURE FROM 0-50 p.s.i. to 0-500 p.s.i. 


Please write for full information and literature 


WALLACE 
TIERNAN 


oe, Boxee, Ex.am men, B-m an Omen = 


HEAD OFFICE 
Roh, A Ge Ser -Ucmha Sek, Beoked, Ma Z:! 
Telephone: CHISWICK 7IQ91I 
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a 
Olympia 


Trebled in size, the Show now moves to Olympia to 
display the products of an industry which produces 
more than one million components every hour of the 
day. 


exhibits include... 





components, valves, tubes, semi- 
conductors, chassis, cases, fittings, 
wires, cables, assemblies and other 
associated products for: 


Telecommunication equipment 

Radio and television receivers 

Tape recorders, gramophone reproducers and 
film equipment 

Amplifiers, “hi-fi? equipment 

Electronic computers 

Radar and navigational aids 

Measuring instruments and scientific apparatus 

Medical electronic and allied apparatus 

Process control and automation equipment 

Civil and military aeronautical purposes 

Guided missiles and military equipment 


‘ 


RADIO and 
ELECTRONIC 
COMPONENT 

SHOW 


OLYMPIA -: LONDON 
30 MAY —- 2 JUNE 1961 


10 a.m.-6 p.m. daily except . 
Wed., 31st May, 10 a.m. -9 p.m. ; 





0 x aS NRE 


— 









Admission: 3/6d. or by ticket obtainable from exhibitors. 





Organisers: INDUSTRIAL EXHIBITIONS LTD. 
9 ARGYLL STREET, LONDON, W.1 
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MS3H:150V 


MS2H:100V 

















MS5H:300V 


MS4H:200V 






An important AEIl series of 


TRULY MINIATURE 
j-amp SILICON DIODES 
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Ideal for Computer, 
Radar, Aircraft and 

| other applications 
where miniaturisation 


is important 


FIVE TYPES cover max. working voltages from 
60V to 300V. Construction: hermetically sealed 
glass envelope with wire lead at each end. 












SPECIFICATION DETAILS 


MINIATURE SIZE 

HIGH RATING 

LOW LEAKAGE 

LOW FORWARD VOLT DROP 
JUNCTION CAPACITANCE 
STORED CHARGE 





Body only 7/64 in. dia., $ in. long, overall length 2; in. 
250 mA max. mean forward current 

1.0uA max. at 25°C at max. P.LV. 

1.0V max. at 200 mA 

5 pF max. at—1.0V 

20 mu C max. (lp =10 mA, V—p=—10V, R=1000 2a) 


Please write for information Sheet EAD. 8012-1 and address enquiries to your nearest AE/ Regiona/ or District office, or 


Associated Electrical Industries Limited 


Electronic Apparatus Division 


VALVE AND SEMICONDUCTOR SALES 
LINCOLN, ENGLAND. ASS9S 
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Speedy, mobile and 
light, this sturdy hand 
machine applies a strip 
of pressure sensitive 
tape, rolls it firmly down and 
cuts, exactly as desired, in one 
swift movement. 
Ideal for quick resealing of small 
parcels and cartons, it can also be 
used for the strapping and bundling 
of loose material. 


PORTABLE 


TACKYTAPER 





600000 00006 


SAMUEL JONES & CO.LTD 


NEW BRIDGE STREET (Dept. |.P.), LONDON, E.C.4 
Telephone FLEet Street 65€0 
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THE 


HUNGARIAN 
INSTRUMENT INDUSTRY 


represented by 


METRIMPEX 


Budapest 62, P.O.B. 202 


presents its newest products together with scores of 
manufacturers from most other important industrial 
countries at the 


INTERNATIONAL MEASUREMENT 
AND INSTRUMENTS SHOW 


IMIS 1961 


Budapest, 25th June — 4th July, 196! 


A non-profit exhibition, organised in support of 
the International Measurement Conference, 
IMEKO—1961 


Information: IMEKO-IMIS, Budapest 5, P.O.B. 3 


IMEKO—196l' The great Measurement Confer- 
ence of the year 
IMIS—1961 The great Instrument Show of 


East and West 


Imported and Exported by 
METRIMPE X 


ATES 


IMEKO 


BUDAPEST 


BUDAPEST 
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A FULL RANGE OF A-C.& D.C. 


SOLENOIDS 


ustrated technical data sent on request: PROMPT DELIVERY 
ECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS. 
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FOR O8 SYNCHROS 
AND SERVOMOTORS 





Combining precision engineering with rapid response and 
stability of performance over a wide temperature range, 
Ketay Size 08 Synchros and Servomotors have been de- 
veloped as part of a continuous programme to provide 
miniature components of improved performance and 
environmental resistance. Both Synchros and Servo- 
motors have encapsulated stators, nickel alloy laminations 
and hermetically sealed windings which make the units 
essentially corrosion resistant. 


08 SYNCHROS 
@ High accuracy: less than +- 7 minutes of arc error 
@ Temperature range: minus 55°C to plus 77°C 
(special version for 150°C will be available) 
@ Light weight: only 1.5 ounces (43 grams) 
@ High torque gradient: pre-loaded stainless steel bearings 
@ Stainless steel housings: through-bore construction 


08 SERVOMOTORS 

@ Outstanding high ratio of stall torque to power input 
(0.22 oz. in. for 1.75 watts control phase) 

®@ High rate of acceleration from stall condition 

@ Temperature range: minus 55°C to plus 125°C. 


| Hetay | Write now for full information to: 
af Ketay Limited 


EDDES HOUSE - EASTERN AVENUE WEST - ROMFORD - ESSEX 
Telephone : SEVen Kings 6050 

Overseas Sales Organisation : 

Plessey International Limited - Ilford - Essex - Telephone : ILFord 3040 


® KiSa 
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the World’s 
most 
dependable 
SOLENOID 
VALVE 








The world’s most dependable Solenoid Vaive 


manufactured under exclusive licence from the 
Automatic Switch Company of New Jersey U.S.A., 
by Dewrance & Co. Ltd. 

To be known in Britain as 

Dewrance Asco, the full range covers 


every conceivable aspect of the Engineering Industry. 


Complete technical details are 
freely available together with 
advice and recommendation 


on all control problems. 


Dewrance Asco Solenoid Valves are available 
for immediate delivery at the right price. 


DEWRANCE EExd 


DEWRANCE & CO. LTD. GREAT DOVER STREET, LCNDON, S.E.1 
Telephone : HOP 3100 (12 lines) 











RUME 
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Solid state electronics for 


Solid reliability 


The |R/A/C/AIL/ 
COMPUTING 
COUNTER 
CONTROLLER eo 
------JYPESA501A “eo 


Using only ferrite-core and transistor techniques in the counting circuits — 














a 









ee a ee ees — 


“p . seeeees @ @-. 


The Racal Type SASOIA is a unique fully transistorized Universal Counter Timer utilizing 
transistor/ferrite-core techniques throughout. Ideally suited for industrial and laboratory appli- 
cations alike, the instrument incorporates a fully variable digital time-base and in-line display. 


Frequency Measurement 0 — 110 Ke/s 
In-line Display 
Variable Digital Timebase 





Transistor/Ferrite-Core Techniques 





Operates Remote Readout or Digital Printer 





A modified version of the SASOIA is available designed specially as an Electronic Tachometer, 
for the direct measurement of engine speeds etc. This instrument, the Racal type SA502 
incorporates the above features in a compact portable, battery-operated equipment. 


| For further details on these instruments please write to :— 


GOGO instRumeENTS LIMITED 


BRACKNELL BERKSHIRE - ENGLAND : Tel: Bracknell 941 - Grams/Cables: RACAL BRACKNELL 
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PARTICLES 
IN MILK 
distribution ! 
SUGAR SIZING 
CELL STUDIES) — - 
| | previously unattainable, the Coulter 
enough for flow-line process control. 
lyte is drawn through a small aperture 
the resistance of the aperture propor- 
counted at various threshold levels, 


r bE ee = 
l 
fat. | Forfastand , 
AND accurate 
CONTAMINANTS ti le si 
M particle size 
CHOCOLATE 
COCOA AND 
° data 
BACTERIA 
AND YEAST use the 
~ - 
~ —_ ” 
| 
‘w a) | Operating with a speed and accuracy 
Counter produces data on particle 
size, count and size distribution fast 
‘i In the Coulter principle a dilute sus- 
pension of the sample in an electro- 
through which a current is flowing. 
The passage of each particle changes 
tionally to its volume and the resultant 
pulses are amplified, scaled and 
giving a size distribution from 0.5 
microns to 300 microns. 





Over 1500 Coulter Counters are already in service in industry 
and medicine. Full details and technical literature will be sent 
on request. 


COULTER ELECTRONICS LTD 


2-4 ASHWELL STREET, 
ST. ALBANS, HERTFORDSHIRE 


Telephone: ST. ALBANS 50828 /9 
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MINIATURE BALL — 
& ROLLER BEARINGS 


(A.1.D., A.R.B., and I.E.M.E Approved) 


SWISS 





MANUFACTURE 


* 


Abridged catalogue, 
containing data of 
interest to all in- 
strument designers, 
will gladly be sent 
on request to the 


SOLE BRITISH DISTRIBUTORS 


MINIATURE BEARINGS LTD 


39 PARLIAMENT STREET, WESTMINSTER, LONDON, S.W.1. 


Established 1938 Tel: TRAfalgar 3386 & 5188 (5 lines) 














FLUSH 
MOUNTING 
PRESSURE 
GAUGES 

and 
THERMOMETERS 











ACCURATE 


@ GOOD 
APPEARANCE 


@ FULLY 
MATCHING 

@ EASILY 
FIXED 


(by a single clamp) 





dm BU.43 
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Synchros 


NMITHS 
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. . 
x with a name behind them 
. 

e. 
ON Behind Smiths Synchros and Servomotors 

are the resources, the skill and the experience 

of the entire Smiths organisation. 

Each is a miniature marvel of precision, 

performance and reliability. 

The wide range of models in standard sizes 

gives considerable design freedom 

while special windings can be produced, 

upon request. Please write for full details, 


including performance data. 


es 


AVIATION DIVISION KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX. Telephone: WEMBLEY 8888 


Telegrams: AIRSPEED WEMBLEY. Teler : 25366. 


smee 
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Kelvin-Wheatstone Bridge / HoiGy 





The type 4122 WS combined Kelvin-Wheatstone 
Bridge consists of a bridge unit and standard shunt 
| unit mounted into one case. It is designed to cover 
all precision resistance measurements encountered 
in the laboratory. 


% Highest degree of accuracy with wide range of measurements 
% Rapid change-over from Kelvin to Wheatstone bridge 
%e Selected, well-aged manganin coils 


% Patent Tinsley dual contact switches ensure very low and 
constant contact resistance with minimum wear 





RANGES 
as Kelvin Bridge : 0-1 microhm to | ohm 
as Wheatstone Bridge : ! ohm to | megohm 


Write for List 119B for full details and specifications 





H. Tinsley & Co. Ltd. Type 4122 WS 
Werndee Hall, South Norwood, London, S.E.25 
tel.: ADDiscombe 6046-8 





















THE FISCHER & PORTER 
ELECTROMAGNETIC FLOWMETER 


Standard equipment on the “Polaris” 
missile submarine “George Washington” 





The instrument is used to measure the quantity of 
“blow out’’ water necessary to stabilize the submarine 
after a missile is fired. 


WRITE FOR PARTICULARS 
OF THIS EXCEPTIONALLY 
RELIABLE OBSTRUCTIONLESS 
FLOW METER 





The range includes models suitable 
for all pipe diameters from 45" to 72" 





FISCHER & PORTER LTD EM 


WORKINGTON -. CUMBERLAND ~©<- Harrington 333 





Circle 345 for further information 
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MICRO 
| PHOTOMETER 














A highly sensitive instrument to measure extremely low levels of illumination. 


FOR USE IN The “EEL” Micro Photometer comprises a photosensitive 
PHOTOMICROGRAPH Y head connected by a 6 ft. lead to a meter unit. 
PHASE CONTRAST Six ranges of sensitivity, having a factor of 3, are available 


FLUORESCENT 
ELECTRON 
and 
INTERFERENCE 
MICROSCOPY 


and full scale sensitivity can be obtained with a minimum 
intensity of approximately 0-004 lumens/sq. ft. The instrument 
employs a _nine-stage low-noise photo-multiplier, which is 
designed to fit into the microscope barrel and is accommodated 
in the meter unit lid when not in use. 

» Readings are indicated on a robust 4 in. micro-ammeter with 


a clearly marked 0-100 divisions linear scale. High zero 





stability minimises the need for constant zero checking. 


For fuller details or a free demonstration write to the manufacturers 


EVANS ELECTROSELENIUM LTD 


Sales Division, 93 St. Andrew’s Works, Halstead, Essex 
Phone Halstead 246] 








SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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A USEFUL SERIES —8&+1+2+3+6=:= 20 





Send for Technical Information to :— 


McMURDO INSTRUMENT CO. LTD - ASHTEAD - SURREY - TEL: ASHTEAD 3401 


INEXPENSIVE CIRCULAR 
PLUGS AND SOCKETS 


8 WAY - 9 WAY °: 11 WAY °: 14 WAY - 20 WAY 
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:  d-mac TRACE ANALYSIS EQUIPMENT: 
‘ for the reduction of Analogue data recorded on ‘ 
‘ paper or film by Oscillographs, Recorders, etc., 
+ allows one operator to do the work of many in : 
; much less time. 


Dobbie Mclnnes 


(ELECTRONICS) LIMITED 


55 KELVIN AVENUE, HILLINGTON, GLASGOW 
Phone: Halfway 3364 


4 THE MOUNT, GUILDFORD, SURREY 
Phone: Guildford 66385 
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The d-mac Data Reduction Equipment installa- 

tion illustrated was supplied for analysis of 

flight trials of the new Vickers ‘Vanguard’ 

airliner. 

This comprehensive equipment enables traces of 

all widths up to 13” to be measured. The resultant 

information may thereafter be shown on a 

tabulated list, punched tape, or a graph may be 

drawn directly with different scales or non-linear — 


corrections applied. 


If required, a graph may be plotted from a lL 


keyboard or punched tape input. 
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The Firth Cleveland Vibrating Probe Level Control gives you instant detection and accurate control of the 
level of low density granular materials. It is completely reliable, since it incorporates no moving parts and 
employs a printed circuit control unit which may be situated up to 300 ft. from the storage vessel, hopper etc. 
The system may be coupled to any type of emptying or filling equipment and will operate equally with 
pressurized or non-pressurized tanks of any shape or size. 

Both units are of extremely robust construction and completely weather-proof. No adjustments are necessary 
on installation, maintenance is negligible, and the system is backed by nationwide service facilities. Full 
technical information is yours for the asking, or we will arrange for one of our engineers to call and talk 
over details with you. 








HIGH LEVEL WARNING 
AND CONTROL — one of 




















the many applications 
of the system. 
Oo 
Oo 
| 
AMPLIFIER | 
ANMUNCIATOR _ 
VIBRATING PROBE LEVEL CONTROL SYSTEM 
Firth Cleveland Instruments Ltd., 7 Cleveland Row, London, S.W.1 Tel: WHitehall 3100 A MEMBER OF THE FIRTH CLEVELAND GROUP (FC) 


CRC 41G 
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PARIS FROM MAY STH TO MAY 17 TH 1961 


MESUCORA 


INTERNATIONAL EXHIBITION 
MEASUREMENT - CONTROL - REGULATION - AUTOMATION 
AND 58TH EXHIBITION OF THE 
“SOCIETE FRANCAISE DE PHYSIQUE” 





— First French Exhibition exclusively devoted to these techniques, the most impor- 
tant and the most international one realized in Europe. 

— International Congress, the subject of which will be “Recent progress in the 
fields of Measurement, Control and automatic Regulation, resulting from the co- 
operation of the Techniques (electric, electronic, mechanical) ”. ) 

— 700 Exhibitors - 14 nations - 35.000 square meters. 

—The most recent discoveries and appliahces of the theoretic and experimental 
research. 

— Most refined measurement and control equipments, materials and methods ; their | 
applications to regulation and automation in the fields of the industry and of the 
public services. 

— An unprecedented gathering, an international confrontation of the highest techni- 
cal value which 

ALL the responsible persons in industry and the public services 

ALL engineers and research workers | 

ALL teachers and students of the technical and scientific Upper Teaching 


MUST VISIT 











centre national des industries et des techniques 


Call on : MESUCORA - Service Propagande - 40, rue du Colisée - Paris 8° - 

Tél. BALZAC 77-50 

FRANCE for the complete documentation, stating if you want it in French, German ‘9 
or English. comme 
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Where conditions are really tough... 





por- 
the 
| CO- : é 
) (Photo by courcesy of C.E.G.B.) 
On many applications today, Blakeborough Hammel-Dahl Control Valves are effectively coping with conditions 
ntal that have caused some of the worst headaches in the business. On de-superheater spraywater service, for 
\ 
example, valves such as those pictured above are handling pressure drops up to 1700psi., with stable 
their f control and complete freedom from the noise and destructive vibration previously unavoidable on 
' the ; massive reductions of this order. Their performance is made possible by a variety of advanced and patented 
features—such as the special ‘“‘Flash-Flo” trim—which have proved their value many times over under 
‘hni- extreme conditions. 


The valves illustrated are of Barstock Angle type, 2500 Ib. A.S.A. rating, with butt welding ends, and 
equipped with positioner, air lock, limit switches, and handwheel jack. Operation on instrument signal 





3 to 15 psi. air pressure. 


2s | SOAP Vea Ltr atnen esa §=HAMMEL DAHL CONTROL VALVES 
gt - 





fman J BLAKEBOROUGH & SONS LTD * BRIGHOUSE * ENGLAND 
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| HUGHES 


HG5001 
HG5002 
HG5003 
HG5004 
HG5005 
HG5006 
HG5007 
HG5008 
HG5009 





Home and overseas enquiries to :— 


Type No. 








Continuous ratings 25°C 


Max. 
Reverse Volts 
100 
70 
100 
70 
100 
70 
40 
40 
40 


specity 





gold 
bonded 
germanium 








diodes 


@ HG5003 is designed to meet CV7127 
@ Fast recovery and low hole storage 
@ High forward conductance 

@ Low reverse leakage 

@ High peak inverse voltage 


Made in Glenrothes, Scotland, the Hughes range of 
silicon and germanium diodes are subminiature 
devices with extremely stable electrical and 
mechanical characteristics. These diodes are spe- 
cially designed and constructed to meet the most 
exacting requirements of military or commercial 
applications. They are double wire ended and fusion- 
sealed in a subminiature one-piece glass envelope to 
ensure complete isolation of the active elements 
from damage or contamination. The small size, 
combined with rigidity of construction and small 
mass of the elements, enable them to withstand suc- 
cessfully physical shock and vibration. 

Qualified engineers in our Research and Develop- 
ment laboratorie$ at Glenrothes are available to help 
with your application problems. 








Characteristics 25°C 5 
Max. Max, Max. 

Forward Current Volts Drop Reverse Current 
80 mA 8 v @ 100mMA 5 uA @ —50V 
80 mA 8v @ 100mA 5 nA @ —50V 
80 mA 8 v @ 100mA 25 vA @ —5OV 
80 mA 8v @ 100mMA 25 nA @ —50V 
80 mA 8v @ 100mA 50 nA @ —50V 
80 mA 8v @ 100mMA 50 nA @ —50V 
80 mA 8 v @ 100mA 5 vA @ —30V 
80 mA 8v @ 100mMA 25 nA @ —30V 
80 mA 8v @ 100mA 50 nA @ —30V 
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D.E.F. 5011? 


D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

If you can’t meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so... meet us. 
(e272 ete} 2)... o. Oy fF) 


the vibration specialists 





GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


V47 
Peak thrust 
b 


390A 
Peak thrust 


8/600A Mk.11 
Peak 
thrust 
300Ib. 


., es 
\ \t! VG109 Mk.111 i 
‘iia Peak thrust 18,000Ib 


In addition to the vibration genera- 
tors there is a corresponding range 
of oscillators and power amplifiers 
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COMMENTARY 


RECENT recessions in the motor car industry must have 
served to emphasise at least one fundamental issue— 
how the well-being of some thousands of people can be 
affected by a serious diminution in trade. Exports 
were involved here, and whilst not the sole reason for 
recession, nevertheless these exerted a major influence 
on the final result. What has happened in the car 
industry might occur elsewhere—one obviously has in 
mind our own industry. In trading abroad (and, for 
that matter, at home) success must depend on quality, 
suitability, price, delivery times and so on. But further 
than these, the provision of adequate information must 
always play an influential part. Data may be conveyed 
in several ways, by discussions on the spot, by printed 
matter issued by the concern involved and by technical 
journals circulating in the relevant countries. On at 
least two occasions recently we, the technical journals, 
have been reminded of the serious role we have to play 
in disseminating information. There are quite a few 
sources with which we are interlinked. It is pertinent 
to examine these and verify whether the links are 
adequate or otherwise. 

Basically a technical journal of any standing must be 
concerned with new achievements, news of activities 
and new thinking (i.e., forward thinking). There are 
two ways of obtaining the information involved herein. 
One is for the journal to request it and the other is for 
the concern involved to release it of their own volition. 
With the number of firms (and users for that matter) 
involved in instrumental activities the first course 
would prove difficult to implement fully (with the 
exception noted in the next paragraph), and one is, 
therefore, forced to rely to a major extent on received 
information. In what form should the latter be? It will 
vary with manufacturer and user. 

The manufacturer can release information in four 
different ways: in the form of technical articles con- 
cerned not only with his own developments but 
embracing a wider horizon, with concise information on 
new products, with news of his activities and news of 
interesting or novel applications of his own instruments. 
In the acquisition of technical articles it is obviously 
highly desirable for editorial staff to visit works and 
discuss subjects with manufacturers’ technical staff, 
and it is, perhaps, in this particular direction of tech- 
nical articles that the situation could be improved. The 
calls on editorial time are unfortunately becoming 
Increasingly severe and it would assist materially if 
more voluntary suggestions for technical articles were 
made. A short synopsis in the first place would be 
sufficient. 

Information on manufacturers’ products is adequate 
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in quantity, but varies considerably in quality. This 
depends to some extent on whether the release is direct 
or indirect. But it is essential to have basic data such 
as the principle of operation, working range, accuracy, 
ambient effects and so on. This may sound obvious, but 
is all too frequently not observed and may be due to a 
lack of appreciation that the New Products section of 
an instrument journal is a shop window of achievement. 

With regard to news of activities, may we plead for 
more concrete news of export orders obtained. New 
export orders in these days of severe trading conditions 
are surely something worthy of emphasis. Novel 
instrument applications could be well amplified—an 
application in one field may very well stimulate one in 
another. 

We come now to users of instruments. These can 
assist mainly in one direction—that of authoritative 
technical articles. Here, the response is uneven and yet 
the big users could materially assist in illustrating the 
achievements of British instrumentation. One must, 
however, impartially examine the situation. Research 
is costly and one can understand reluctance to disclose 
valuable information to competitors. Again, premature 
disclosure on untried developments can lead to un- 
fortunate results. But is the number of articles 
written for the technical press representative of the 
activities of industrial concerns which are amongst the 
largest users of instruments in the world? One can do 
much by discussions at the plant, but, on the whole, the 
number of voluntary suggestions could be stepped up. 

Two other aspects of supplying information occur. 
One is peculiar to this journal, but nevertheless is 
important. We have been happy to report from the 
beginning summaries of meetings of all branches of the 
Society of Instrument Technology. These summarise 
original papers read at the various meetings and present 
a record of the new achievements and new thinking to 
which reference has already been made. 

The other aspect is that of a trade association. This 
has been discussed in detail by F. W. Dawe in the 
January, 1961, issue of the SIMA Review in the article 
“Information First—Publicity Follows’’ and perhaps 
one cannot do better than quote his concluding para- 
graph. 

“These efforts to assist the Industry can only be 
successful if the members of the Industry provide the 
material of their own volition. The information must 
come from them and although the Association can 
always assist in contacting the technical and the 
national Press, the initiative must come from the 
companies themselves in terms of willingness and readi- 
ness to release information.” 
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From one to twenty-four accurate recordings - 
on an easy-to-read strip chart that is 12}” wide 
-with an instrument that combines fast response, 
sturdy construction and superb design- 
simplicity! These are some of the advantages 
behind Dynamaster’s reputation for efficiency 
in industrial plants, pilot plants, laboratories 
and research units. Let us tell you more about 
Bristol’s Dynamaster - available as a self- 
balancing potentiometer or as a_ bridge 
instrument for dependable recording or control. 


aE” 


DYNAMASTER POTENTIOMETER 
controls and/or records quantities that can be 
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% Continuous measurement. I 





% Few moving parts. 





measured in terms of D.C. voltage or current. % Wide chart and boldly-figured 
indicating scale. 
IDGE 
nero erage hE % Single or multi-channel models 


controls and/or records variables which are 


: ; ; available for quick delivery. 
a function of resistance or capacity. 


Complete information from 


PROCESS CONTROL DIVISION 
ELLIOTT BROTHERS (LONDON) LTD } 


CENTURY WORKS, LEWISHAM, LONDON SE13 Telephone: TiDeway 1271 
“oy A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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By K. HARDISTY* 


MAGNETIC 


TAPE 


HANDLERS 


Fig. 1. Front view of one example of the type of machine discussed—the 


computer tape unit manufactured by Epsylon Industries Ltd. 


The reser- 


voirs are opened to show their contents, which are not normally visible. 


for use with 


AGNETIC recording systems as used in data pro- 
M cessing and allied fields differ considerably from 
the familiar domestic machine and their professional 
counterparts. It is the object of this article to examine 
the principles upon which such a machine, of the kind 
required to serve as an information store for an electro- 
nic computer, is designed. 


Design Requirements 


General 

Basically, any tape handler follows the same layout 
as the domestic machine. Tape is drawn from one reel 
or ‘‘spool’’, passed over one or more “heads” by means 
of a capstan rotating at a precise speed, and wound on a 
second spool (Fig. 1). There are, however, a number of 
important differences. 


Recording Method 

The signals to be recorded and reproduced represent, 
in effect, a series of numbers or “‘characters” which it is 
necessary to transfer without error. To this end, a 
binary scale is employed so that only two conditions 
exist in the recording and reproducing channels (repre- 
senting “zero”’ or ‘‘one’’) thus reducing the risk of 
confusion. In order to accommodate large numbers (to 
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Electronic Computers 


exploit the accuracy potential of the computer), many 
channels are required, the system being similar to tele- 
printer tape, each character being represented by a 
row, not of holes, but of magnetised regions in the 
oxide-coating of the tape. The direction of magnetisa- 
tion distinguishes between ‘“‘one” and “zero”. 
Commonly, eight or more channels are required and 
tape half to one inch wide is employed. The peculiar 
advantage of magnetic tape lies in the possibility of 
using very small regions (equivalent to handling high 
frequencies), allowing a large amount of data to be 
stored in a small bulk. It will be appreciated that all the 
digits of any character must be dealt with more or less 
simultaneously, so that close packing of successive 
characters (to exploit the medium to the full) places 
stringent requirements on the geometrical relationship 
between the heads and the tape. 


Operational Requirements 

A computer usually has an internal store, or memory, 
holding the information necessary for a substantial 
computation. Each step in the calculation is completed 





*London Office Machines Ltd., formerly with Epsylon Industries 
Ltd., Feltham. 
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in a very short time so that the information may be 
exhausted quite quickly, and further information is 
required for the next computation. To make full use 
of the computer’s speed, this should be fed in quickly. 
Similarly the computer’s memory may become filled 
with results which should be extracted quickly. This 
requires a high tape speed and a means of achieving 
this speed, when required, very quickly. Data will, 
therefore, be stored on the tape in separated “‘blocks’’, 
with a space after each to allow the tape to be stopped 
and started before the next. (Operation at other than 
full speed is too uncertain to be usable.) Speeds used 
are 100 inches per second or more, with starting and 
stopping times of 5 milliseconds or less. This permits 
use of the greater part both of the available computer 
time and also of the length of the tape, both being 
steps greatly in the interest of economy. 


Realisation 


Capstan and Head Region (Fig. 2, item 1) 

There are two known methods of achieving a suitably 
rapid start and stop. One is a refinement of the ortho- 
dox pinch-roller technique, the other uses a ‘‘vacuum 
capstan’. In either case it is necessary to accelerate 
and decelerate at least a few inches of tape by means of 
the drive chosen. Steps are taken, to be examined later, 
to keep this length (and hence mass) and any back- 
tension, to a minimum: it is clearly desirable to avoid 
having to accelerate the whole spool at this rate. In 
each case there is a continuously rotating capstan, the 
difference lying only in the way in which the tape is 
brought into intimate contact. Two capstans are 
usually provided to permit operation in either direction. 
A satisfactory pinch-roller system requires light-weight 
moving parts, a short (but carefully controlled) travel 
distance, avoidance of resonances, rebounds, etc., and 
some arrangement to keep the pinch-roller rotating 
even when not in contact with the capstan. A push-pull 
moving coil device (e.g., Fig. 2, item c) makes a very 
satisfactory fast-operating actuator to bring the pinch- 
roller into contact. With a similar device operating a 
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simple brake pad, consistent starting and stopping in 
14 msec has been achieved at tape speeds up to 
150 inches per second, allowing blocks to be separated 
by as little as one third of an inch, if desired. The 
cylindrical surface of a vacuum capstan is extensively 
perforated and contact is established by producing a 
partial vacuum in the hollow interior, so that some 
sligkt “‘dimpling’”’ into the perforations results, pro- 
viding the necessary adhesion. Steps are taken to 
establish the vacuum quickly and to restrict the region 
which is evacuated to that which is adjacent to the 
area of contact between tape and capstan. The 
particular advantage of the vacuum capstan, although 
it has not yet achieved quite such fast starts, is that 
only one surface of the tape is touched, so that wear 
of the oxide can be eliminated entirely if the heads are 
placed “‘out of contact”, that is, spaced from the 
oxide by 0-0005 in. to 0-001 in. However, with the 
advent of “sandwich” tape, which has an additional 
thin layer of a plastic material protecting the oxide, 
improving the wearing properties some tenfold, it is 
arguable that this advantage, weighed against the 
provision of a vacuum pump and the difficulties of 
accurately maintaining the head to tape separation, 
loses some of its significance, but the choice between 
the two methods is still rather arbitrary. 

Much has been written concerning the design of 
heads for digital recording. It is not proposed to discuss 
them again here except to mention the degree of 
precision required. The operative part of a head is the 
front “gap”. In a multi-track head, the gaps should 
be in line, one above the other, to an accuracy of 
(-0001 in. or so and the disposition of the head in 
relation to the tape should be maintained appropriately. 
This implies that the tape shall be moved past the head 
in a direction which is held consistent to 10 minutes of 
arc or so. To this end, it is preferable to guide the 
tape by one edge only, since the tolerance on the width 
of the tape, as currently available, is +0-002 in. and 
the head must be mounted with similar precision. It is, 
of course, also necessary to consider transverse posi- 
tioning, but an accuracy of 0-002 in. or so is sufficient. 





Fig. 2. Close-up of part of the same 
machine with covers removed. 


1. Main capstan 2. Tape reservoir 
assembly 
a. Capstan 3. Tape reservoir lid 
b. Pinch roller ia 
4. Auxiliary 


: : ] 
; Ve 
c. Pinch roller capstan 


actuator 
d. Replay head 


5. Photo-sensing 
e. Record head ; 


device 
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The essential point behind all this care is the need to 
ensure that tape recorded on one machine can be re- 
played satisfactorily on another, even though the digits 
of successive characters are placed at intervals as close 
as 0-002 in. or so. This will permit, in practice, the 
handling of information at a rate of up to 100,000 
characters a second—several orders of magnitude 
faster than is possible with teleprinter tape. 


The Tape Reservoir (Fig, 2, item 2) 

On either side of the capstan and head system is 
fitted some form of reservoir to contain a few feet of 
tape. Its exact form may vary considerably, and is 
often superficially the most obvious distinguishing 
feature of any particular machine in this category. 
Arrangements are made to determine how much tape 
is in the reservoir and to replace any deficiency from, 
or to remove any excess to, the nearer spool so as to 
keep the reserve more or less constant. The speed with 
which this adjustment can be made, in relation to the 
operational tape speed, and the amount of tape which 
needs to be held in the reservoir, are closely inter- 
related, but it is clear that the acceleration of the spool 
need not be as rapid as that of the tape near the heads. 

Differing arrangements are made, appropriate to the 
form of reservoir adopted, for feeding the tape in, 
whether it be coming from a spool or a capstan. One 
known reservoir is in the form of multiple loops passing 
over spring-loaded rollers, whose position is assessed 
to determine the quantity of tape they carry. An 
alternative uses a container which is partially evacuated, 
thus drawing the tape into a single loop. The size of 
the loop can be assessed by vacuum-sensitive switches, 
photo-electric systems or other methods. Another 
scheme is to bold the tape in loose-packed random 
loop form, thus almost completely eliminating back- 
tension. It is necessary to push the tape into this form 
of reservoir, either from the capstans, or from the 
spools, by means of some auxiliary drive (e.g., a further 
capstan—see Fig. 2, item 4). 

Using this form of reservoir, it has been found 
possible, by photo-electric methods, to measure the 
amount of tape in reserve fairly accurately. (This 
permits a much closer control than a familiar alterna- 
tive affords, in which the reserve is determined as 
simply “too much”’ or “too little’’.) Correcting action 
can be taken at an appropriate rate, rather than on a 
“feed in’”’, “stop”, or ‘‘take out” basis, which is all that 
is otherwise possible, since the requirement, aided by 
the large capacity of the reservoir, can be averaged 
over a substantial interval. In the case of the machine 
illustrated, the reserve is centred on 15 feet (an error 
of +10°, is quite permissible) although 30 feet can be 
held without damage by “crushing”. The machine can 
operate at a tape speed of up to 150 inches per second 
so that the reserve is sufficient for about one second’s 
running. Consequently the spools need to be accelerated 
relatively slowly, reducing the power demanded of the 
motors driving them. The reservoir contents measure- 
ment arrangement and the spool drive system form an 
independent closed-loop servo, with velocity feedback 
stabilisation obtained from a tacho-generator (this 
provides a ‘‘velodyne”’ arrangement). The loop gain is 
controlled by a potentiometer operated by a feeler arm 
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which rests on the surface of the spooled tape (this can 
be seen in Fig. 2 to the right of the spool in a withdrawn 
position to permit the spool to be removed). The gain 
is thus adjusted in inverse proportion to the radius of 
the spooled tape so that the response to a given error 
signal from the reservoir is constant in terms of tape 
speed rather than spool rotation. Apart from a limita- 
tion of this tape speed to about 10% greater than the 
operating speed, this servo system is “linear”. This 
smooth-running arrangement has proved very simple 
to design, to require very modest consideration of wear 
and tear, and to be particularly quiet in operation. 
Fig. 3 is a schematic diagram of this servo. The 
auxiliary capstan and permanently ‘‘on”’ pinch-roller 
(see above) which is used to feed the tape from a spool 
into a reservoir in this instance is driven continuously 
via a fluid clutch device, which provides sufficient 
torque to push the tape in, but which will allow the 
spool motor to draw tape out under only moderate 
tension, and requires no control arrangements to deter- 
mine between these two conditions. (Further vacuum 
capstans have also been used for this purpose but 
require control according to the direction of rotation 
of the spool.) The feeding-in of the tape to the reservoir 
is assisted by arranging to slightly bow the tape trans- 
versely, as it leaves the capstan, thus giving it some 
longitudinal stiffness. 


General—mechanical 

The layout on a base-plate, of the various sections 
described above, in relation to each other, may vary 
considerably in detail so that different machines may 
have greatly different appearances. Consideration must 
be given to the provision of a simple means of “loading” 
the machine with tape, to accessibility for cleaning, 
adjustment, oiling and general maintenance, and to 
ventilation. It is usual to “pressurise’’ at least the part 
of the machine on the front of the base-plate (these 
machines are invariably arranged with the base-plate 
vertical) that is, the region containing the tape, in order 
to exclude dust. This implies some sort of front cover 
or door, which may also serve to prevent interference 
with the machine when running. (The cowl seen 
between the spools in Fig. 1 covers a blower passing 
filtered air through the base-plate.) 


General—electrical 

Apart from the tape reservoir servo amplifiers, the 
pinch-roller or vacuum capstan control circuits, and 
amplifiers for the signals to and from the heads, an 
overall “control” system is necessary to provide 
safeguards against incorrect operation (freedom from 
errors in handling the data is of foremost importance), 
to change over various functions for different operat- 
ing modes (e.g., it is usual to provide some form of fast- 
spooling to reduce the delay in changing to a different 
spool of tape) and, in general, to simplify the duties 
of the operator. 

The continuously variable speed control of the 
spooling motors in the cited example has led to the 
possibility of providing an extremely comprehensive 
overall control system, with little additional complica- 
tion. Loading is automatic, after fixing the spool on 
(facilitated by a quick-release mounting device), 
leading the free end of tape through the tape channel 
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Fig. 3. Schematic diagram of reservoir servo 


(a straight line) and attaching it to the empty spool. 
Closing the front doors initiates a sequence of operations 
involving filling the nearer reservoir, running the tape 
under capstan drive until a marker is found (by the 
photo-electric sensing device, Fig. 2, item 5), removing 
any excess tape from the further reservoir, and passing 
control over to the computer. Fast-spooling is ac- 
complished, after slowly emptying the reservoirs until 
the tape is pulled straight, by applying a slowly rising 
voltage to the servo amplifier, to provide gentle 
acceleration up to 350 inches per second. The tape 
tension is held constant by feeding this control voltage 
to the feed spool servo via a potentiometer operated by 
a jockey roller (seen in Fig. 2 above the spool). All 
obstructions to the free-running of the tape—pinch 
rollers, pressure pads, etc., are lifted clear by a solenoid- 
operated linkage, during fast spooling. Fail-safe 
brakes are fitted, which are designed to be easily set to 
brake the take-up spool more quickly than the feed 
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spool, so that some slack tape results, which is im- 
mediately gathered into a reservoir by an auxiliary 
capstan. This braking occurs (a) if a marker is found, 
followed by the refilling of the reservoirs, running 
back under capstan drive to the marker and restoration 
of control to the computer; (b) if the tape runs right 
out as is required for ‘‘unloading”’ followed in this case 
by a signal to the operator; (c) if a power supply fails, 
e.g., the mains. This control arrangement achieved at 
present, for simplicity, with a handful of relays, 
reduces operator controls to three lever switches. 


Acknowledgements 

Thanks are due to the Directors of Epsylon Industries 
Ltd. for permission to publish this article, and to 
N.R.D.C. who financed the later stages of development 
of the machine used as an illustration. Various 
aspects of it are the subjects of Patents or Provisional 
Patent Applications. 





Thermocouple Calibration 


Thermocouples are calibrated at the National Bureau of Standards over the temperature range 
of —190 to 1,100°C. Depending on the material submitted, degreé of accuracy required, and 
the temperature range covered, the thermocouples are compared with either standard resistance 
thermometers or standard platinum thermocouples, or calibrated at fixed points on the Inter- 
national Temperature Scale. Thermocouple materials—wires of various composition—are also 
calibrated, as are potentiometers. Standard samples of various metals are prepared as 
freezing point standards, to aid other laboratories involved in thermocouple calibration. 


HERMOCOUPLES are calibrated by the National * { The Bureau also provides other allied services in the 


Bureau of Standards over the temperature range 
of —190 to +1,100°C.”) This service, performed for 
reference standards laboratories, industrial concerns, 
and various research groups, plays an important role 
in providing more accurate temperature determinations 
on all levels. Modern technology, through its need for 
temperature measurements of greater accuracy, has 
increased the importance of a uniform system of 
measurement. The Bureau, by maintaining the stan- 
dards against which temperature measuring devices are 
calibrated, ensures a common basis for temperature 
measurement. 


, area of thermocouple calibration. | Thermocouple 


materials—wires of various compositions—are cali- 
brated to determine the voltages they produce when 
fused to a standard platinum wire. Occasionally, the 
accuracy of a potentiometer used in thermoelectric 
measurements will be determined. Samples of freezing- 
point standards—aluminium, copper, lead, zinc, and 
tin—are available on a fee basis.(?) These standards 
provide fixed points against which thermocouples can be 
calibrated in outside laboratories. 

The calibration procedure followed by the Bureau'®) 
depends upon the type of thermocouple submitted, and 
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the accuracy-and-range requirements of the user. Base 
metal thermocouples are compared with a platinum 
resistance thermometer over the range of —190 to 
538°C. They are also compared with a standard 
platinum versus platinum-10% rhodium — thermo- 
couple, maintained by the Bureau, up to 1,100°C.(4) 
Platinum thermocouples are compared with the stan- 
dard thermocouple, or, if greater accuracy is required, 
the e.m.f. developed at fixed points on the International 
Practical Temperature Scale is determined. 

All calibrations are performed at the Bureau with a 
reference-junction temperature of 0°C. This eliminates 
the need for correcting for constantly changing room 
temperature. The thermocouple wires are connected to 
lead wires, usually by immersion in mercury, and the 
connection is maintained at 0°C in a Dewar flask filled 
with ice and water. 


Annealing 

The calibration of any platinum thermocouple or 
test wire is preceded by annealing at 1,450°C for one 
hour. Mechanical strains are relieved by this procedure, 
and the effect of surface impurities may be minimised. 
Base metal thermocouples are not annealed, as they 
are less stable at high temperatures, nor are they 
calibrated against fixed points. 

Annealing is accomplished by passing a current 
through the thermocouple while it is suspended between 
2 electrodes. The suspension is done in such a manner 
as to keep tension and stretching to a minimum. The 
temperature of the wire is conveniently determined with 
an optical pyrometer. 


Fixed Point Calibration 


When a calibration of maximum accuracy is required, 
the temperature-e.m.f. relationship of platinum versus 
platinum-rhodium thermocouples is determined at four 
fixed points on the International Practical Tempera- 
ture Scale.(®) This scale, adopted by international 
agreement in 1927, and revised in 1948 and 1960, is 
based upon a series of fixed and reproducible tempera- 
tures, and upon specified formulae for the relations 
between temperature and the indications of the instru- 
ments calibrated at these fixed points. The points 
used by the Bureau in the thermcouple calibrations are 
the freezing points of gold (1,063°C), silver (960-8°C), 
antimony (630-5°C), and zinc (419-5°C). 

Extremely pure gold and silver must be used in 
freezing point determinations, for as little as 0-05 per 
cent impurity may lower the freezing temperature by 
0-1°C. The purified metal is melted in a cylindrical 
graphite crucible positioned within an electric furnace. 
To avoid oxidation, the silver is covered with a layer 
of graphite. The thermocouple, protected by a closed- 
end porcelain tube, is immersed in the molten metal to 
a depth of at least 10 cm. Electromotive force readings, 
determined with a sensitive potentiometer, are taken 
at 30-second intervals during the cooling of the metal. 
The constant e.m.f., corresponding to the freezing 
portion of the cooling curve, is then reported. 

As the International Practical Temperature Scale is 
defined up to 630:5°C with a platinum resistance 
thermometer, thermocouples are calibrated against a 
resistance thermometer at the zinc and antimony 
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points. This comparison is carried out in a copper- 
block comparator heated in an electric furnace. The 
block temperature is accurately determined by a 
platinum resistance thermometer, which is positioned 
as near as possible to the junction of the thermocouple. 
The furnace is regulated by an automatic control system 
which maintains the temperature in the region of the 
thermocouple junction to +0-01°C. When a temperature 
corresponding to the freezing point of zinc or antimony 
is approached, simultaneous readings of thermometer 
resistance and thermocouple e.m.f. are taken at 30- 
second intervals. The e.m.f. corresponding to the 
fixed point, as determined by the resistance thermo- 
meter, is then reported. 

An equation that will allow interpolation between 
630-5 and 1,063°C is calculated from the observed data. 
For temperatures outside of this range, a curve may be 
plotted relating observed e.m.f. to the difference in 
e.m.f. between a reference table and the test thermo- 
couple. Such a curve results in extrapolated values of 
high accuracy below the zinc point, and values of lesser 
accuracy above the gold point. 


Comparison Calibration 

The comparison of base metal and platinum thermo- 
couples with the standard platinum versus platinum- 
10% rhodium thermocouple maintained by the 
Bureau is performed over the range of 50 to 1,100°C. 
When individual thermocouple wires are being tested, 
one or more of the test wires are fused to a length of 
the standard platinum wire, and a standard platinum 
thermocouple is fused to this junction to provide a basis 
for comparison. When complete thermocouples are 
being tested, a common junction is made between one 
or more test thermocouples and the standard thermo- 
couple. The bundle of thermocouples, each insulated by 
a length of 2-hole porcelain tubing which covers all but 
the fused junction and enough wire to reach the refer- 
ence junction, is inserted into a closed-end porcelain 
protection tube which is placed in an electrically-heated 
tube furnace. The e.m.f. of the standard and each test 
wire or thermocouple is determined at a number of pre- 
selected temperatures, usually at intervals of 100°C. 

When more than four thermocouples are run con- 
currently, the respective e.m.f.s are determined 
manually through the use of two potentiometers, one 
which measures the e.m.f. of the standard and one which 
measures each test thermocouple individually. If no 
more than four thermocouples are run at one time, a 
semi-automatic thermocouple comparator is used. 
This device records the e.m.f. difference between 
each thermocouple and the standard on a strip chart 
as a function of temperature, as determined by the 
standard thermocouple. 


Calibration in Liquid Baths 


When base metal thermocouples are to be calibrated 
at low temperatures, they are compared with platinum 
resistance thermometers in a variety of liquid media. 
In all cases, the thermocouple being calibrated is 
inserted in a relatively close-fitting glass protection 
tube and placed in a liquid bath side-by-side with a 
platinum resistance thermometer. The liquid is stirred 
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TABLE | 
Summary of Methods and Accuracies Obtainable in Calibrating Thermocouples 





thermocouple 





L of O2 





do 0 to 1,450} About 600 
(or more points) 


and 1,100 °C 0-3 do. 


COz and boiling point 


| Accuracy 
Type of thermocouple Methods of calibration Tempera Calibration points at —_| Method of interpolating Uncertainty in inter 
ture | observed polated values 
range points 
ci c c 
Platinum versus International Temperature Scale 630-5 to | Freezing point of Sb, 0-2 Equation: E 0-3 
platinum-10%, (fixed points) 1,063-0 Ag, and Au a+ bt+ c# 
rhodium 
( Fixed points 0 to 1,450) Freezing point of Zn, 0-2 Difference curve from 0-5 to 1,000 and 2 at 1,450 
Sb, Ag, and Au reference table 
Platinum versus NBS Standard Samples, 0 to 1,450 | Freezing point of Sn, 0-2 do. 0-5 to 1,100 and 2 at 1,450 
platinum fixed points Zn, Al, and Cu 
rhodium (a) Comparison with standard 0 to 1,450) About every 100°C 0-3 do 0-5 to 1,100 and 2 at 1,450 


1 to 1,100 and 3 at 1,450 


Comparison with standard to 1,100) About every 100 ¢ Os Linear 1 
thermocouple(@ 
do (to 1,100) About 500°, 800°, and Os Difference curve from 2 
Chromel-Alumel 1,100°C (or more reference table 
points) 
} Comparison with standard 0 to 350 About every 100 ¢ ot deo Os 
resistance thermometer()) or 
at fixed points | 
Comparison with standard 0 to — 190) About every 50 ¢ Ol do. O-5 
resistance thermometer(b) 
Comparison with standard 0 to 760 About every 100°C 0-5 Linear 1 
thermocouple(@) 
do. 0 to 760 About 100°, 300°, 500), 0-5 Difference curve from 1 
and 750°C reference table 
Iron-constantan 4 Comparison with standard 0 to 350 About every 100 ¢ O-1 do O05 
resistance thermometer D) or 
at fixed points 
Comparison with standard to —190) About every 60 ¢ Ol do, Os 
resistance thermometer(b) 
Comparison with standard 0 to 300 About every 100 ¢ Ol Equation: e=at + bf? O-2 
resistance thermometer(b) or + cf? or difference 
at fixed points curve from reference | 
table 
Comparison with standard 0 to 100 About 50° and 100°C 0-05 Equation: ¢ = at + bf O-1 
resistance thermometer(b) or difference curve 
from reference table 
Copper-constantan Fixed points 0 to 100 Boiling point of water 0-05 Equation: e=at+ 0-047 0-2 
Comparison with standard 0 to —190) About every 60°C O-1 Equation: e=at+ b? 0-2 
resistance thermometer(b) ct? or difference curve 
| from reference table 
Fixed points 0 to —190, Sublimation point of On Difference curve from 03 


reference table 








(a) Either 10 or 13% rhodium (b) In stirred liquid bath 


or agitated to ensure uniformity of temperature in the 
measuring region. 

At the lower limit of calibration, about —190°C, the 
thermocouple is placed in an open Dewar flask filled with 
liquid nitrogen. Gaseous nitrogen is bubbled through to 
stir the fluid. At a slightly higher temperature, 
approximately — 183°C, liquid oxygen is used in place 
of liquid nitrogen. Commercial gaseous oxygen is 
liquefied shortly before use by passing through a copper 
coil submerged in commercially prepared liquid nitro- 

en. 

From — 140°C to slightly below 0°C an automatically- 
controlled cryostat® is used to provide a variety of 
temperatures. The bath, cooled by liquid nitrogen, is 
filled with a mixture of carbon tetrachloride (49-4 wt.%) 
and chloroform (50-6 wt.%) for temperatures down to 
—75°C. For temperatures down to —140°C, a mixture 
of chloroform (14-5°%), methylene chloride (25-3%), 
ethyl bromide (33-4°%), trans-dichloroethylene (10-4%), 
and trichloroethylene (16-4°) is used. 

At 0°C all test thermocouples produce no e.m.f., as 
the reference junction is also maintained at 0°C. For 
values slightly above 0°C to just below the boiling 
point, water is used as the heating liquid. 

Comparison measurements over the range of 100 to 
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300°C are made in two different oil baths, one used 
between 100 and 200°C and the other from 200 to 
300°C.(7) Such factors as viscosity and flash point 
determine the usefulness of a particular oil bath. A 
stirred bath of liquid tin is used for temperatures up to 
538°C, the upper limit of the liquid-bath technique. 


Accuracy 

The accuracy of a particular calibration depends upon 
the material being tested, the type of calibration made 
(fixed point or comparison), and the range over w: ich 
a temperature-e.m.f. relationship is established. Accura- 
cies range from 0-05°C for a copper-constantan thermo- 
couple compared with a standard resistance thermo- 
meter to 0-5°C for a Chromel-Alumel thermocouple 
compared against a standard thermocouple. Of course, 
the uncertainty of interpolated values is greater than 
that at fixed points, and this uncertainty increases as 
the difference from the nearest known point increases. 
(See Table 1.) 

A certificate is prepared and sent to the user for each 
thermocouple that is calibrated. This certificate lists 
the e.m.f. developed by the thermocouple over a 
specified range of temperatures. If the thermocouple 
is of platinum versus platinum-10% rhodium and has 
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been calibrated against fixed points, the equation for 
interpolation between 630-5 and 1,063°C is also given. 


Thermocouple Research 

The Bureau is conducting a variety of research 
programmes designed to increase the useful range of 
thermocouples, and to improve upon the procedures 
used in present calibrations. 

Experiments with a number of combinations, in- 
cluding iridium versus iridium-rhodium, tungsten 
versus rhenium, and others, may eventually extend 
the upper limit of thermocouple measurements to 
above 2,000°C. A furnace is being constructed that will 
provide accurate temperature control above 2,000°C. 
At extremely low temperatures, down to 4°K, such 
metals as gold-cobalt and silver-gold are being tested 
against copper magnet wire. 

At present, the semi-automatic comparator can be 
used only when platinum thermocouples are compared 
with the platinum standard. Future developments may 
extend the range of this device so that base metal- 
versus-platinum comparisons can be made. 

Equipment is being designed that will place the 
fixed-point calibration procedure on an almost auto- 





matic basis. Potentiometer and resistance readings will 
be recorded on punched tape, and converted to tempera- 
ture-e.m.f. relationships with a computer. The results 
will be recorded on a magnetic tape, which will auto- 
matically print calibration tables. A tape-typewriter 
system is currently being used to type the certificates, 
but temperature-e.m.f. values must now be inserted 
by hand. 
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Continuous Optical Maser 


A CONTINUOUSLY-OPERATING optical gas maser using 
a mixture of helium and neon gas has _ been 
demonstrated by Bell Telephone Laboratories. Fhe 
gas maser achieves its effect through interactions 
between helium and neon atoms enclosed in a glass 
tube about 40 inches long. The helium atoms are 
excited to a highly energetic state by a continuous 
electrical discharge at radio frequencies. In this state 
they would not normally radiate energy. The excited 
helium atoms transfer their energy to the neon atoms 
by colliding with them, and the neon atoms themselves 
can then be stimulated to radiate their energy on 
demand in a continuous stream. 

Since the neon atoms can radiate energy from almost 
any one of four upper energy levels to one of ten inter- 
mediate levels, up to thirty discrete frequencies can be 
emitted by the maser, depending on the specific mode 
of operation. The range of possible wavelengths lies 
between 9,000 and 17,000 A. Present laboratory 
models have operated at five different wavelengths 
between 11,000 and 12,000 A. 

Previous optical masers built around crystals required 
many thousands of watts of power to transmit large 
bursts of visible light of very short duration. The power 
required to operate the continuous gas maser is in the 
tens of watts range. The output power is in the 1/100th 
watt range. 

The beam of energy radiated by the neon atoms is 
reflected back and forth through the length of the gas- 
filled tube by semi-reflecting end plates, growing in 
intensity with each reflection. Some of the beam is 
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transmitted through the plates and forms a very 
narrow output beam of coherent infra-red light. The 
output line width is far sharper than that of ruby 
masers. The light emitted by the ruby devices is about 
60 times narrower than the ruby’s normal fluorescence. 
Normal fluorescence from the helium-neon gas mixture 
is as narrow as this, and the maser action narrows the 
beam to more than 100,000 times more. Thus the line 
is thousands of times sharper than the best spectro- 
scopic lines available in the optical region. 

The beam of coherent radiation is highly directional, 
having a spread less than one minute of arc. A 
gaseous optical maser on earth, operating through 
a suitable telescope, could send a beam to the moon 
that would cover a spot smaller than one mile in 
diameter. 

Bell Laboratories’ scientists have been experimenting 
with several methods of modulating a signal on an 
optical carrier. As an initial experiment they impressed 
a telephone conversation on a maser signal by using an 
electro-optical device, the Kerr cell. Broadband modu- 
lation has been accomplished at frequencies up to 
60 kc/s. Even with existing communication techniques, 
large amounts of information can be carried by the 
beam. 

One of the outstanding accomplishments made 
possible for the first time by the new optical maser was 
the extraction of radio signals from the difference 
between two light waves. The maser will also allow 
precise measurement of distance over many miles, with 
accuracies unobtainable by older techniques. 
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Introduction 


HE moisture regain of textiles and similar hygro- 

scopic materials is of great interest to those 
engaged in their manufacture, processing, finishing, etc. 
In textile and similar industries there are many well 
established processes that depend for their success on 
the modifying influences of water vapour on physico- 
chemical characteristics of the materials being pro- 
cessed. The rapid developments in textile processes 
and finishing have created special problems and have 
stimulated the desire for more comprehensive and 
precise knowledge of the moisture relations of textiles, 
especially those of newly discovered synthetic fibres. 
Of all the finishing aspects in making a piece of fabric 
marketable, drying perhaps contributes more to the 
manufacturing cost than any other single operation. 
The possibilities of greater output and cheapened pro- 
duction (by reducing wastage) and higher quality which 
are inherent in controlled manufacturing methods are 
very much higher with the proper detection and control 
of moisture content. 

Besides this industrial and commercial aspect, the 
interaction of moisture and fibres have many technical 
consequences as the amount of residual moisture in the 
fibre has an important bearing on its physical charac- 
teristics, e.g., elasticity, rigidity and swelling, the last 
mentioned resulting in the dimensional changes in 
yarns and fabrics. It is, therefore, not surprising to find 
that this subject has been investigated thoroughly 
by many scientists from practically every point of view 
and a number of patents(!-*) have been obtained all 
over the world, on the design of moisture meters of 
different types. Only a few of these are referred to here. 

Whitewell, Toner, et al.(®15) have published a 
series of papers on the moisture content at equilibrium 
conditions and have critically examined different types 
of measuring instruments based on the conductivity or 
dielectric changes in relation to moisture content. They 
found statistically that the precision of electrical or 
electronic instruments was better than those of oven 
drying methods. They also observed that fundamental 
calibration curves did not hold precisely if either there 
were changes in temperature or impurities in the sample. 
Realising the importance of measurement and control 
of moisture content, Shri Ram Institute for Industrial 
Research has developed a capacitance type electronic 
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SRI Electronic Moisture (Content) Me 


moisture meter which has some novel features, and for 
which an Indian patent(4) has been obtained. 


Principle 

There are two types of moisture measuring instru- 
ments based on the variation of electrical conductivity 
or dielectric constant in accordance with change in 
moisture content of the material. Conductivity 
instruments require electrodes which should make good 
physical contacts with the specimen while the capacit- 
ance type do not necessarily require physical contacts 
with electrodes and hence are best suited for measuring 
and controlling moisture in continuous processes such 
as sizing, dyeing, printing, calendering, embossing, etc. 
The SRI moisture meter works on the principle of 
variation of dielectric constant of the textile material 
with the change in moisture content. As the dielectric 
constant of the material is much smaller than that of 
water, the main contribution to the dielectric constant 
change is by the moisture present. However, to com- 
pensate for the contribution of the textile material 
itself, a “variable zero” is used which corresponds to the 
dielectric variation due to the material alone in 
absolutely dry condition. It has been found by us as 
well as other workers(5) that dielectric variation of 
textile materials possessing moisture is quite linear over 
a limited but uséful range of 0% to 30% moisture 
content, which corresponds to a change in relative 
humidity of 30% to 90%. This dielectric variation 
causes a corresponding variation in the capacity of a 
capacitor which forms part of a high O resonant circuit 
in resonance with a modulated crystal oscillator of 
rigidly fixed frequency and signal. In the initial stage, 
the high Q resonant circuit and the crystal oscillator 
are in complete resonance, as shown by a null indicator, 
but as soon as a sample having moisture is introduced 
in the electrode system which forms a capacitive 
element of the high Q resonant circuit, the resonance 
response characteristic is changed resulting in a small 
variation in the current output of the final stage of the 
detector amplifier system. This will be discussed in 
greater detail in the next section. 


Limitations to the Principle of Resonance 


This principle has the limitation that the change in 
the capacity with the change in moisture content 


APRIL 1961 





ee 











a a a ae 


am ah fh of ak me 








or 








ELECTRODE 
SYSTEM (E) 








Fig. 1. Block diagram of moisture meter 


Textiles and Similar Hygroscopic Materials 


should be kept very small compared with the total 
capacity of the electrode system. As this change in 
capacity is inversely proportional to the change in 
frequency, in order to operate on the straight portion 
of the resonance curve, the following relationship 
should be observed: 


Af 
— <<0-05 et, eee re 
Oo 
where f is the change in frequency and f, is the 
operating frequency. 

This condition can be maintained if Q, is kept 
greater than 40 because only then does the following 
approximation hold: 

a sip ati (2) 
.. w= 

This means’ that even for the condition of maximum 
moisture content, say 30%, the frequency change should 
not exceed 1/20th of the operating frequency. In our 
case a total change of 150 kc/s was observed at the 
operating frequency of 5-4 Mc/s. This was attained in 
practice by designing a capacitor having a variable 
capacity in the range of 50 pF to 300 pF and a coil of 
litz wire having negligible self-capacity, and high Q. 


Distinguishing Feature of the Electronic Circuit 
Used 

As there are a few patents utilising the principle of 
variation of capacitance for the measurement of 
moisture content, it will be interesting to compare our 
design with them and point out essential differences. 
'wo patent specifications in which the principle of 
capacitance variation as well as the phenomenon of 
resonance have been utilised, will be discussed here as 
they have some resemblance, in a general way, to the 
SRI moisture meter. In these specifications(), a 
resonant circuit having a low Q is used and, therefore, 
the resonance characteristic, or response curve, varies 
anpreciably with change in the capacity of the electrode 
system produced as a result of change in moisture 
content of the sample. Due to appreciable change in 
the response characteristic of the resonant circuit, the 
resonant frequency of the circuit is very widely 
separated from the frequency of the oscillator. To keep 
the oscillator and resonant circuit in resonance the 
frequency of the oscillator is made variable, and two 


controlling oscillators and a discriminator are used to 
control the frequency of the main oscillator so as to 
keep it always in tune with the resonant circuit. In 
effect, three oscillators and four tuned circuits are 
required to attain this end which involves the use of a 
complicated electrode system consisting of three 
capacitors. 

The use of the said discriminator which converts 
frequency variation into corresponding voltage changes 
introduces another complication. Unless a limiter is 
used to reduce the incoming signal to a constant 
amplitude, the noise voltage appears as amplitude 
modulation in the signal and affects the discriminator 
adversely. Hence, a non-linearity is introduced in the 
frequency voltage conversion. As no such limiter has 
been used in the specifications cited there is every 
possibility of a non-linear response of the discriminator 
with respect to frequency shift of the main oscillator 
and vice versa. For proper operation of the frequency 
control system in the cited specifications, the frequency 
of the main oscillator must lie exactly midway between 
the frequencies of the controlled oscillators and should 
vary only when there is a change in the capacity of the 
electrode system. It is not possible to maintain such a 
rigid frequency control by employing variable oscilla- 
tors whose frequencies change appreciably with changes 
in ambient temperature and humidity. 

These and other complications have been completely 
overcome by providing a crystal oscillator of rigidly 
fixed frequency and signal modulated by an audio 
signal generated by a phase shift oscillator giving constant 
amplitude and frequency. So far as could be found in 
scientific literature, we have not come across any 
moisture meter which employs a modulated crystal 
oscillator as a source of rigidly fixed frequency to excite 
a high Q resonant circuit having the test capacitor as a 
part of this circuit. 


Electronic Circuit 

An integrated block diagram of the electronic layout 
of the moisture meter is given in Fig. 1 which shows 
the crystal oscillator A, modulator oscillator B, detector 
amplifier system D, electrode system E, linear ampli- 
fiers J and K and calibrated meter M. The electrode 
system E consists of two parallel plates whose distances 
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can be minutely adjusted by a rack and pinion arrange- 
ment and measured by conventional feeler gauges. 
However, as a result of operational studies in a textile 
mill, it was found that this distance could be kept 
constant in almost all cases at 7/64 in. without affecting 
the sensitivity of the moisture meter on different counts 
of yarns. 

Fig. 2 shows the circuit diagram of the electronic 
circuit of the moisture meter which consists of the 
crystal oscillator A oscillating at a frequency of 
5:4 Mc/s and modulated by the phase shift oscillator 
B at constant frequency of 600 c/s. This modulated 
radio frequency signal is fed to grid, g, of the detector 





system as well as the high Q parallel resonant circuit 
consisting of a capacitor C and low loss coil L and the 
plates of the electrode system E. Initially this high Q 
circuit is in complete resonance with the frequency 
of the crystal oscillator as visually indicated by the 
null detector Vy. The signal is demodulated by the 
detecting system D and amplified by J acting as linear 
amplifier. This amplified signal is connected to the 
grid, g,, of another linear amplifier K and the corres- 
ponding plate current is shown on a milliammeter M 
connected in the plate circuit of the valve V;. The high 
voltage supply to the valves V,, Vz, V3, V4, V; is fed 
by a stabilised power supply. When a sample with 
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moisture is introduced between the two plates of the 
electrode system E, a different current is obtained in 
the meter M due to shifting of the resonance frequency 
corresponding to the change of moisture content of the 
said sample. The current change is linear with respect 
to moisture content change of the sample and the meter 
M is calibrated by conventional oven dry methods to 
give a direct reading in terms of percentages of moisture 
content. As it is not necessary for the sample to touch 
the plates of the electrode system, this system is found 
to be most useful for continuous processes such as 
sizing, dyeing, finishing, etc. Both the oscillators A and 
B are completely shielded and earthed to avoid 
extraneous effects. By modifying the shape of the 
plates of the electrode system a “dielectric cell’ has 
been designed which has been used for measuring 
moisture content of materials in bulk, e.g., cotton, 
grains, soils, sand, clays or the like. The moisture meter 
is self-calibrating and the results are not affected by 
changes in temperature, humidity, power supply 
fluctuations, or ageing of the components. This is due 
to a ‘‘floating zero”’ adjustment of the moisture meter 
which will be described in detail later. 


Calibration of the Moisture Meter 

After a linear relationship between the moisture 
content and the output current has been established, 
accurate calibration of the meter readings in terms of 
moisture content is the most important stage in the 
design and application of the instrument. There are two 
independent methods of calibration, ie., the Karl- 
Fisher method and oven drying method. The Karl- 
Fisher method uses a reagent consisting of a solution of 
iodine, sulphur dioxide, and pyridine in menthol. This 
has been the basis of most applicable titration processes 
for the determination of minute quantities of moisture 
in organic or inorganic materials. The ease with which the 
moisture in cotton could be titrated by a Karl-Fisher 
reagent was first reported by Zimmerman(®. He 
obtained slightly higher values than those obtained by 
oven drying. Angester and Wandel'!”) have recently 
applied the Karl-Fisher method to determining the 
moisture content of textiles. 

Their values, too, were slightly different from those 
obtained by oven-drying methods. Sometimes they 
were higher, sometimes lower. As the Karl-Fisher 
method is rather complicated and requires very great 
precautions in keeping the hygroscopic chemicals free 
from moisture, it was decided to use the oven-drying 
method for calibration and this method has been 
found to be the most convenient and dependable. 

One of the problems in independent calibration is the 
availability of samples having varying moisture con- 
tents at room temperature. It has been found by 
Toner and Whitewell(*) that by keeping the samples 
in equilibrium conditions at different relative humidi- 
ties for 24 to 48 hours at fixed temperatures, different 
amounts of moisture are absorbed by textile materials. 
These relative humidities can be obtained by using 
saturated solutions of zinc chloride, lithium chloride, 
zinc nitrate, sodium nitrate, sodium chlorate, am- 
monium sulphate, sodium sulphate and calcium sul- 
phate. The saturated solutions of these chemicals give 
relative humidities varying from 10%, to 90%. Samples 
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of bleached drill fabric were conditioned in desiccators 
having saturated solutions of these chemicals. ‘The 
“bone-dry” sample was prepared by heating it at 
105 to 110°C in an oven having automatic temperature 
control and air circulation arrangements, for repeated 
periods of 5 hours until no change in weight was 
observed. This was used for obtaining the “dry” 
reading on the meter. The samples were kept in 
desiccators containing fresh phosphorus pentoxide. In 
all cases, two samples exactly the same were prepared, 
one for the moisture meter reading and the other for 
oven-drying methods. The two sets of samples were 
kept exactly similar so that sample variation was re- 
duced to a minimum. Although from the literature 
values of moisture content of the textile samples con- 
ditioned in the chemicals is well known, these were 
checked by oven-drying methods until no change was 
observed. A graph showing a comparison of meter 
readings with oven dry values is shown in Fig. 3. 


Effect of Tension and Temperature 


For operation on a sizing machine the speed of the 
machine is lowered to that equivalent to “inching’’ for 
two to three minutes, so that the yarn sheet through the 
sizing machine is completely dried and the meter is 
adjusted to read “dry” at this setting. The speed, 


Fig.4. Moisture meter measuring moisture in a continuous 
process 
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Fig. 5. Moisture meter for materials in bulk under 
pressure 


thereafter, is increased slowly until normal working 
conditions are obtained. In the case of continuously 
moving fabrics as shown in Fig. 4, it was found that the 
tension effect is not appreciable as the meter tends to 
average the moisture (content) in the direction of the 
tension, but in static measurements it is necessary 
that the fabric be given sufficient tension to keep it 
parallel to the plates of the electrode. For this purpose, 
an iron frame was made in which the samples could be 
kept taut without in any way affecting the capacity of 
the electrode system. For materials in bulk, in order 
to maintain constant and repeatable packing density, a 
special specimen holder with arrangements for keeping 
the sample under uniform pressure was designed and 
made, as shown in Fig. 5. 

As the instrument has no fixed zero or initial reading 
and is self calibrating, it can be reset to the “dry” 
position, as explained earlier, when the type of material 
under examination changes. For this purpose, a null 
or resonance indicator has been provided in the 
electronic unit, which indicates the correct starting 
position for the particular material under examination, 
and allows correct shifting of the initial reading. 
Hence, any change in temperature can also be taken 
care of when the meter is set to the “dry” position. 
It has been confirmed by actual use in industrial 
plants that the temperature variation between normal 
industrial settings and operating conditions is small and 
can be ignored. During operational studies the tem- 
perature variation was found to be 5°F. It was also 
found that impurities usually met with in industrial 
applications can be ignored as these impurities do not 
affect the dielectric properties though they can affect 
the conductivity of the material. This is another major 
advantage of a capacity type moisture meter besides its 
universal applicability. 


Conclusion and Discussion 

The range of moisture contents over which electronic 
measurements are absolutely precise depends on the 
nature of the sample, but is always limited to the 
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TABLE | 


Comparative values of moisture (content) of 
scoured wool as determined by electronic meter 
in the “dielectric cell” and standard oven dry 
method 





| 
Si. Electronic Meter | Oven-dry Values 
No. Reading (%) (%) 
I 11-50 11-62 
2 12-00 12-15 
3 12-20 12-30 
4 12-45 12-50 
5 12-50 12-62 
6 12-70 12-85 
13-10 13-30 
8 13-20 13-45 
9 13-25 13-56 
10 14-80 15-05 
11 14-90 15-18 
12 15-50 15-75 
13 16-00 16-18 
14 16-75 16-92 
15 16-90 16-85 











hygroscopic range, the most satisfactory results being 
obtained on materials in equilibrium with atmospheres 
of relative humidities 30% to 90%. When the material 
is drier than this, the moisture is so tightly bound that 
it has relatively small effect on the electrical properties 
and when the material is very damp, the electrical 
characteristics are strongly influenced by factors other 
than the moisture content. Electronic meters in 
general show about 0-5°% higher values than those 
given by oven-drying methods, but capacity types are 
accurate to +0-12% in the range 5% to 20% as can be 
seen in Table 1. For the highest accuracy, the meter 
must be calibrated not only for the type of fibre but for 
each type of dye or finish. But the accuracy of +0-12 % 
is more than sufficient for most of the industrial 
applications. 

We have operated this moisture meter in a sizing 
process in a local textile mill and it was found that it 
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Fig. 6. Graph showing the variation of moisture (content) 
with the speed of drying 
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typical values and results showing relationship between 
speed and moisture content values are given in Table 2. 
Data regarding the comparative values of moisture 
content as obtained by the meter and oven-dry method 
are given in Table 1. It will be seen that there is slight 
discrepancy between the two values in the lower 
moisture (content) which, experimentally, was found to 
be due to fast moisture pick up by the sized yarns 
especially when the moisture content values were 
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TABLE 2 
Moisture (content) variation corresponding to different drying speeds 
Count Temp. | Steam Moisture Speed 
~ Size % in °F Pressure mo (yards/min.) Remarks 
yarn in p.s.i. reading 
Zz = on | 55 Dry “Inching” | Started with the new count 
P 4 52 4 to 45% 70 to 72 
185 30 280 54 4-5 to 5% 70 to 72 
18° 30 282 48 to 54 5 to 5-5% 77 to 78 
18° 30 280 48 to 50 3-5 to 4% 40 to 42 
18s 30 282 48 to 52 5-5 to 6% 75 to 77 
18° 30 286 50 to 52 6-5 to 7% 90 to 92 
18° 30 286 50 to 54. 6-5 to 75% 90 to 92 
185 30 284 50 6-5%, 90 to 92 
185 30 284 52 6-5 to 7-594 90 to 92 
18° 30 284 50 40% 65 
18° 30 284 50 6-5 to 75% 93 to 95 
185 30 276 50 2 to 25% 30 to 35 
| 18° 30 280 54 5:5 to 6:5% 73 to 75 
: 185 30 280 50 6 to 65% 73 to75 
E 185 30 280 54 5 to 5-5% 70 to 72 
: 18° 30 22 | &2 4:5 to 55% 70 to 72 
' 105 50 276 48 5:5 to 6:5% 65 
10° 50 274 | 42 6-5 to 7%, 6:5 
105 50 274 | 44 2°35 to 3%, 20 to 25 Started slowly after a stoppage 
| of few seconds 
10> 50 276 44 6:59), 65 
10° 50 278 | 46 6:5 to 75% 65 to 67 
105 50 276 46 7 to 75%, 67 
10° 50 278 48 6-5 to 7-5%, 67 
145 30 272 | 48 | Dry to 0-5% 10 to 15 
145 30 272 48 | 1-0°% 5 to7 
145 30 278 48 to 50. | 5-5 to 6% 68 to 70 
14s 30 278 48 to 50 5-5 to 6% 68 to 70 
145 30 278 48 5°5% 70 
14s 30 278 48 50%, 65 
14s 30 276 48 5-5 to 6%, 70 
14s 30 278 50 4-5%, 60 to 65 
145 30 280 48 4-0%, 50 
14s 30 | 278 50 5 to 6%, 68 to 70 
14s 30 | 280 52 6 to 65%, 70 to 72 
145 30 | 282 48 3 to 35% 35 to 40 
14s 30 | 280 48 45% 68 to 70 
14s 30 | 280 48 4-5 to 5-5% 68 to 70 
146 30 280 50 5-5%, 68 to 70 
5 serves the needs of the sizing department, in particular, lower than the normal regain. As a result of this 
‘ _ — — conditions, in general, quite satis- operational study, it has been found that if the slashers 
actorily. Details of the operational studies are being are run at the proper speeds, 15% to 20° increment 
published separately(!®) as it concerns a specific applica- in production five “ obtained at reduced labour cost 
tion rather than details of the instrument, but some and lower specific steam consumption. This can be 


observed from Fig. 6 drawn from data given in Table 2. 
Similar results have been obtained by Mahlo, et al.(? 
as a result of the moisture control studies on a stenter. 
We have also used this moisture meter for measuring 
moisture in grains and the values of moisture content 
as obtained therein are compared with oven-dry values 
in Table 3. The agreement obtained was excellent. 
Similar results have been obtained by Anderson, et al.(?4) 
in the case of different samples of Canadian wheat. It 
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TABLE 3 
Comparative values of moisture (content) of 
maize as determined by the electronic meter in 
the “dielectric cell” and standard oven dry method 











Sl. Electronic Meter | Oven-dry Values 
No. Reading (%) %) 
l 11-80 11-92 
2 12-15 12-05 
3 12-80 12-84 
4 12-90 12-98 
5 13-10 13-05 
6 13-20 13-15 
7 13-35 13-55 
8 13-65 13-70 
9 13-75 13-85 
10 13-80 13-88 
11 13-90 13-95 
12 13-98 14-05 
13 14-15 14-10 
14 14-45 14:55 - 
15 14-58 14-40 
16 14-90 14:78 
17 15-60 15-72 
18 15-80 15-88 
19 16-10 16-15 
2 16-80 16-75 














has also been used successfully to measure moisture 
(content) of wool in heap condition with an accuracy 
of +0-15%. Thus, such a moisture meter will be of 
great utility for bigger and better productivity and 
precision quality control in textile and similar in- 
dustries. 
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BOOK REVIEWS 


The Mechanics of Vibration. Ly RK. E. D. Bishop 
and D.C. Johnson. Cambridge University Press. 1960. 
592 pp. 120/-. 


R. E. D. Bishop and D. C. Johnson have written a 
very useful textbook on mechanical vibration, it is well 
balanced and should provide a very sound under- 
standing of the nature of vibrations and _ the 
mathematical techniques used in the solution of vibra- 
tion problems. 

The book is written in an easy style, and although 
the subject matter is by no means simple the reader is 
helped by the explanations and trouble that the authors 
have taken to make clear at each stage what they are 
aiming at and what is to follow later. 

The concept of receptance is introduced in the 
introduction, and in Chapter II the ideas of generalised 
co-ordinates are introduced together with Lagrange 
equations. In Chapter III the general theory of N 
degree of freedom system is developed and Rayleigh’s 
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Principle is explained. Chapters IV, VI and VIII deal 
with infinite degree of freedom systems, strings, shafts 
and bending beams and provide a valuable reference 
work for the methods used to solve these problems. 

The effects of damping are not introduced until 
Chapter VIII, and this may not be very satisfying to 
the engineer who on reading the early chapters is all too 
well aware of the importance of damping, especially if 
it is negative. 

The statement in Chapter VIII, page 407, that “In 
real problems it is rare for the magnitudes of the 
damping forces to be known with the same accuracy ”’ 
may not always be true, and is not a good enough 
reason for devoting only a small part of the book to 
include them. 

The book will be a valuable reference work for 
aircraft designers, people concerned with suspension 
design and indeed the people who build computers to 


solve some of the equations arising. 
D. McDONNELL 
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X-ray Microscopy. By V. E. Cosslett and W. C. 
Nixon. Pp. xiv + 406. Cambridge University Press. 
1960. (Price 80/-). 

Optical microscopy reached its peak of achievement 
in the last years of the 19th century, when the apochro- 
matic objective was introduced by Zeiss and numerical 
apertures of 1-5 were produced in this country by 
Powell and Lealand. Since that time phase contrast 
and interference microscopy are the only real innova- 
tions to appear and, although modern production 
techniques have improved the design of microscope 
stands, it is a sad fact that the resolving power of the 
objectives which are now available is lower than at any 
time in the past 60 years. 

This gloomy picture is, to some extent, compensated 
by the perfection of the electron and the X-ray micro- 
scope and the present book is the most extensive on the 
latter subject which has yet appeared. 

The wavelength of X-rays is such that, in principle, 
a fineness of resolution about 1/10 of that obtainable 
with visible light is possible. In practice, as the 
authors of the book point out, the X-ray microscope is 
at present only the equal of the optical device. This 
limit is, however, being extended and no doubt an 
improvement over optical techniques will soon appear. 

Because of the short wavelength of X-rays they 
cannot be focused by the normal refraction techniques 
used with light. Two techniques have been used to 
overcome this difficulty: contact or point projection 
methods, and grazing incidence reflection magnifiers. 
These and other suggested methods are given detailed 
examination in the book. 

After an historical introduction there follow chapters 
on contact microradiography, point projection micro- 
scopy, mirror reflection microscopy and an account of 
the Bragg reflection technique using curved crystals. 
Having covered these theoretical topics, some uses of 
the technique, such as X-ray absorption and emission 
microanalysis, receive attention. Four chapters, on 
X-ray production, specimen preparation, the contact 
and projection method, cover essentially practical 
matters and the main part of the book ends with a 
discussion of various applications. 

As a sort of afterthought the authors provide a 
chapter which describes some new _ experimental 
methods and some ‘‘ comments added in proof ”’ which 
were made possible by the occurrence of the 1959 
Stockholm symposium and a printing dispute which 
opportunely delayed publication. 

An appendix gives absorption and emission data and 
there is a most comprehensive bibliography of 22 pages. 

This is an authoritative book for specialists and as 
such can be thoroughly recommended. Non-specialists 
will find it heavy going, but the excellent photographic 
illustrations are worth examination by all who wish to 
see what can be achieved by the most advanced 


techniques in this field. 
A. D. BOOTH 


Vacuum Microbalance Techniques. Vol.1. Edited 
by M. J. Kotz. Plenum Press, New York. 160 pp. 
The proceedings have been published of a conference 
on microbalance techniques held on January 26th, 1960, 
under the sponsorship of the Institute of Exploratory 
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Research, U.S. Army Signal Research and Development 
Laboratory at Fort Manmouth. 

The papers fall into three broad categories. The 
first group of reports deals with the general structural 
features and measuring capabilities of microbalances. 
In the second group an evaluation is made of the 
sources of spurious mass changes associated with 
microbalances. The third group describes some of the 
most recent extensions in microbalance work to new 
research areas such as semiconductors, ultra-high 
vacuum and high temperatures. 


Research Highlights of the National Bureau of 
Standards. Annual Report, 1960, National Bureau of 
Standards Miscellaneous Publication 237, 189 pages, 65 
cents. (Order from Superintendent of Documents, U.S. 
Government Printing Office, Washington, 25, D.C.)* 

Research Highlights presents in compact, digest 
form an illustrated account of National Bureau of 
Standards research and measurement activities in 
fiscal year 1960. 

Approximately 225 programmes in 18 different 
fields of research and development are described. 
Noteworthy accomplishments reported in Research 
Highlights include determination of an improved value 
for the farad; determination of a new value of the 
atomic weight of silver; development of a_high- 
temperature electric arc for experimental temperature 
measurements in the region from 10,000 to 20,000°C ; 
calibration of commercial gauge blocks to an accuracy 
of better than one part in five million; and the placing 
in operation of improved atomic frequency standards. 

Some details of a special Bureau programme in plasma 
physics and laboratory astrophysics are given. This 
programme includes studies of the properties of 
electromagnetic radiation and of particles and their 
interactions. 

In other research programmes described, the length 
of the international standard metre bar was related to 
the wavelength of the orange-red light emitted by 
the isotope krypton-86, and the Bureau advanced its 
efforts to develop even more precise wavelength 
standards for use in length measurement. Improvements 
were made in the measurement of both very high and 
very low pressures. Aspects of pressure measurement 
reported includes scales of pressure, standard measure- 
ment methods, and precise data on properties of 
materials at various regions of pressure. Also, a vapour 
deposition process was developed for plating high- 
purity tungsten. The process promises to make possible 
utilisation of tungsten’s unusual high temperature 
structural strength. 

Additional features of Research Highlights include a 
complete list of NBS publications and patents for fiscal 
year 1960; a description of calibration, testing, and 
standard sample services to science, industry, and 
government; a résumé of the Bureau’s co-operative 
research programmes with industry and of its co-opera- 
tion with Federal, State, and local governments, 
professional societies and standardising bodies, and 
many international groups to solve problems relating 
to measurement standards and techniques. 

*Remittances must be in U.S. exchange and should include 
an additional one-fourth of the publication price to cover 
mailing cost. 
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Problems of Classical Empiricism 


An Appraisal of Primary Element Design 


By R. G.WEST 


TOOTS P EUS 


HE paradox, classical empiricism, is chosen 
deliberately to describe the essential character of the 
technique called flow measurement. The traditional 
background of both open channel and closed conduit 
flow measurement is almost entirely empirical mainly 
because of the rapid growth of the instrument industry. 
The only requirements were the speedy resolution of 
awkward problems of application and the need to 
establish ‘‘ performance ’”’ data with generally the 
minimum of effort. In some cases a great deal of 
trouble and expense was taken to set up test equipment, 
but the way of its use, and the limited intention of the 
users, very often spoiled the value of the results. 

This policy produced a vast quantity of information 
about every conceivable aspect of fluid flow in channels 
and pipes as it affected the measurement of rate of flow, 
but the quality was too variable to be correlated 
successfully, particularly as test arrangements and 
techniques were seldom recorded. 

The publication of flow codes and the general 
interchange of information led to correlation of a sort 
best described as uncomfortable compromise. Inevit- 
ably this apparently very firm basis became subject to 
more exacting scrutiny and was found to be unsatis- 
factory. 

Some early investigators had of necessity provided 
some theoretical treatment of the subject using the 
Bernoulli equation and the classical equations of Euler 
and Lagrange. The disagreements between pure theory 
and practice were conveniently explained either in 
terms of coefficients or by some quite generous 
assumptions. 

But the appearance of the Prandtl boundary layer 
theory in 1933) was, more than anything else, respon- 
sible for the re-assessment of flow measurement which 
is in progress at present. The systematic approach to 
experimental work which is backed by statistical 





*Head of the Fluid Dynamics Laboratory, Electroflo Meters 
Co. Ltd. 
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This article is the first in a series on flow 
measurement to be contributed by the 
author. In it he makes a fresh assessment 
of the efficiency of the primary measuring 
devices. 


techniques of analysis and is founded upon modern 
concepts of fluid dynamics is producing not only a new 
and more reliable literature, but is revealing the flaws 
in the old to a marked degree as well. 


Compromising between Past and Present 

Engel), Hutton(), Hunter Rouse() and others, for ex- 
ample, have established the dependence of flow measure- 
ment upon boundary layer theory and their work should 
now be used to understand the inconsistencies of past 
experimental work and present application. For 
instance, the information at present available on the 
effect of partially open valves, right angle bends, etc., 
on flow measurement is the result of previous experi- 
mental work which sought only to relate the error in 
measurement to the distance of the disturbance from 
the primary element. In retrospect, it is a pity that 
these errors were not instead related to the associated 
parameters of velocity profile distortion, Reynolds 
number and pipe roughness, which together form, or 
could form, a unifying feature in a specification of any 
disturbance error. This would eliminate the use of 
error/minimum pipe length tables of the type normally 
published, and, in turn, would change the present mode 
of thought which seeks to separate the various causes 
of disturbance. 

Here is the dilemma: it is impossible to ignore or to 
write off the past work because there is not available 
anything like the equivalent amount of fresh data, and 
the immediate needs of the instrument industry still 
have to be met. Consequently investigators are now 
attempting to re-evaluate old data by deducing the 
probable conditions under which they were obtained 
and using some equivalent but limited modern informa- 
tion. This approach is difficult and not at all successful. 
It has already produced a new confusion of corrections, 
additional corrections, compromise adjustments to 
tolerances of tenths of a per cent and the like, all of 
which are meaningless. 
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The demand for improved plant efficiencies and, 
therefore, for better flow measurement has led to the 
belief that new primary elements and even new tech- 
niques must be developed to overcome this confusion. 
Unfortunately, these views are conditioned by the 
present state of affairs whereby an empirical procedure 
has by usage and an uncritical acceptance come to have 
an almost classical validity. The result is that new 
developments are presented in many cases by compari- 
son with established devices without any attempt to 
explain the value of such procedure. 

In a paper presented at the recent Symposium on 
Flow Measurement in Closed Conduits), the author said: 
“It is, therefore, pertinent to suggest that the art of 
flow metering has reached a cross-roads. On the one 
hand, reputable organisations sell metering apparatus 
with the assurance that it is reliable and accurate 
within the normal commercial meaning of the phrase; 
yet there is much technical literature to demonstrate 
that it is difficult if not impossible to make any state- 
ment or prediction of accuracy, particularly on a long 
term basis. 

“Tt is true that the literature does in fact suggest 
suitable corrective measures of both a practical and 
theoretical nature. But the measurement device and 
the associated upstream and downstream pipes are 
subject to a continuous process of undefined change, 
with the result that the conditions for which correc- 
tions are required can hardly ever be stated with 
certainty.” 

One of the objects of this series of articles is to 
explain and discuss by example the implications of that 
statement, and to underline the extent to which 
classical empiricism must be rejected in the future. 

It is best to recall in the midst of so much technical 
argument that-it is the user who has to be satisfied and 
that the end product of all efforts must be reliable and 
accurate measurement. It is not untimely to add 
some comment of a general nature on the part that the 
instrument user plays in achieving this end; it is always 
ill-advised to ignore the fact that his viewpoint is of the 
utmost importance. 


Fluid Dynamics and Plant Economics 


Discussion of flow measurement must take account, 
therefore, of both fluid dynamics and plant economics. 
On the one hand, there is no reasonable chance of 
successful metering if the basis of the installation is, 
in fluid dynamic terms, uncertain. 

On the other hand, it is true that satisfactory condi- 
tions for good flow measurement can be and sometimes 
are bought at too high a price. Too often, excessive 
demands are made by those selling instruments as well 
as by those buying them. It is unreasonable for an 
instrument manufacturer to expect that expensive 
alterations be made to a plant layout in order to 
accommodate what are politely described as standard 
requirements. Equally, it is wrong for the buyer 
to reject such demands while at the same time 
insisting that standard or normal accuracies are 
maintained. 

Flow measurement often depends upon a compromise 
between technical requirements and economic necessity. 
Unfortunately it is difficult to isolate these two factors 
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one from the other, since the primary element 
of a metering installation is a certain link between 
them. 

In general, technical requirements are that the 
primary element shall have characteristics of perform- 
ance which conform at least to known National and 
International Standards, but which will satisfy a 
commonsense view as far as mechanical design, ease 
and simplicity of installation, maintenance, etc., are 
concerned. Clearly it is useless to develop a design 
which though technically excellent is particularly 
susceptible to blockage or mechanical deformation. — 

It is important that the law of the primary element 
over the expected range of duty shall be simple, pre- 
dictable and repeatable. The above considerations also 
affect economic necessity: a poor law, for example, 
would mean that special meter cams, elements, charts, 
etc., would have to be made with a resultant increase in 
selling price. 

An unpredictable law would mean that a group of 
primary elements outwardly similar might have 
dissimilar characteristics of performance which would 
make the question of interchangeability and the 
matching of instrument to primary element very 
difficult and inconvenient. 

Elaborate design is also troublesome both technically 
and economically: it affects production and selling, 
particularly when, as so often happens, it is sensitive to 
change under working conditions. 

Most important of all is the extent to which the need 
to measure flow will upset the operation and long term 
running costs of the plant. It is accepted that initial 
expenditure is a capital outlay, and can be written off 
in accountancy terms. By contrast, increased running 
costs are a perpetual reminder that, unless care is 
taken, the economies which instrumentation seeks to 
provide may be offset or falsely represented. 

Since primary elements are nearly always restrictions 
inserted into a pipeline or channel, the problem of 
running costs becomes primarily one of pressure energy 
losses and secondarily one of maintenance. These 
foregoing remarks are a background against which any 
primary element design and performance must be 
considered. 


Venturi Tubes 

It isconvenient and instructive to preface discussion of 
the more recently developed primary elements for 
closed conduits by a review of the design and character- 
istics of conventional Venturi tubes. Apart from 
questions of design, which cover simplicity of profile, 
mechanical strength, physical size and so on, the most 
important issues are the nature of the coefficient of 
discharge curve and the extent of the pressure losses 
caused by the device. 


Coefficient of Discharge 

Convention has it that the coefficient of discharge 
of a primary device represents the difference between 
theoretical expectation and practical realisation. In 
the light of more recent work, such a view is naive and 
ought to be rejected for it postulates in effect that there 
is a basic or absolute value of the discharge coefficient 
available for any primary element. 
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In fact a coefficient of discharge is a convenient way 
of presenting the resultant of a number of separate 
processes conveniently gathered under the general 
heading of fluid dynamics. These include boundary 
layer growth, velocity profile, relative pipe roughness, 
Reynolds number dependence, all of which are inter- 
related and inter-dependent. 

The design of the primary element, the nature of the 
installation and the method by which the value of the 
discharge coefficient is found are among the factors 
which affect and are, in turn, affected by the funda- 
mental concepts just listed. In this context, therefore, 
a coefficient of discharge is not only relative rather than 
absolute, but is related too much to a time and place to 
have the permanent validity which absoluteness 
demands. As a result, the practice of finding “ correc- 
tions” to apply to “ basic” coefficient values is 
unsound, since the corrections are also subject to 
variations according to the circumstances of both use 
and origin. 

The paper presented by Spencer and Thibessard(®) at 
the Symposium on Flow Measurement in Closed 
Conduits in 1960 at the National Engineering Labora- 
tory, East Kilbride, is doubly valuable, since it not 
only establishes the data given therein with an authority 
better than any so far available, but in effect concedes 
that discharge coefficient data are an assessment of the 
installation as detected by the primary element rather 
than a characteristic of the primary element itself. 
They report that a succession of tests on a 4 in. Venturi 
tube at the University of Liége Laboratory and at the 
National Engineering Laboratory, East Kilbride, gave 
average discrepancies between the two test systems of 
()-5 % in coefficient values and that these were 14% differ- 
ent from those given in the standards. Ifthe investigation 
had not been concerned with the discovery and resolu- 
tion of such differences, any one set of results 
could have been accepted as valid and it therefore 
seems likely that most coefficient data available are 
quite misleading if used as a basis for fundamental 
analysis. 

The coefficient data given for the classical and 
nozzle Venturi tube in the quite considerable literature 
available on the subject is the result of numerous 
attempts to explain away previously noted variations 
in coefficient data in terms of variation in profile 
geometry, position of pressure tapping, particularly of 
those in the throat, the length of throat, etc. 

It has been shown that the coefficient of a nozzle 
Venturi can vary with axial position of the throat 
pressure tapping, and Witte'?) has criticised certain 
features of the classical Venturi profile while Hutton‘) 
has provided evidence that velocity profile influence as 
a function of pipe and primary element relative rough- 
ness cannot be discounted. 

Nevertheless, one useful feature that the nozzle and 
classical Venturi have in common is their virtual 
independence of Reynolds number at values greater 
than 200,000 as is represented by constancy of coefficient 
values, though Hall(*) doubts whether this independence 
is as definite at very high Reynolds numbers as is 
generally supposed. 

A far reaching result of this independence has been 
the growth of an instrument. industry and tradition, 
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which can be said to be based on the fact that, provided 
the coefficient of discharge remains constant, the flow 
rate will vary as the square root of the differentia! 
head. 


Pressure Loss and Recovery 

The second important issue in this review is’ the 
question of irrecoverable pressure loss. It is in connex 
tion with this problem that the philosophy of coefficient 
presentation becomes of importance. The time 
honoured method of expressing pressure loss caused by 
a primary element is to give it as a percentage of the 
differential head created by the device. This practice 
can be misleading and is in some ways technically 
unsatisfactory. There seems no reason to refer a 
pressure loss to a coefficient of discharge value by way 
of an area ratio! It is related to area ratio and to the 
geometric profile of the primary element by virtue of 
heat and turbulence losses. Therefore, it would be 
better to refer losses to total energy levels in the system 
before and after the measuring device, since efficiency 
based on pressure recovery alone is unreliable. This 
method would help ensure that suitable points for 
measurement of the energy loss would be selected with 
care. 

The drawbacks of this present practice are worthy of 
closer examination. Any estimate of pressure loss 
which is based on or referred to differential pressure 
makes two assumptions: the first is that a throat 
pressure condition is a stable invariable reference; the 
second is that the recovery characteristics associated 
with a Venturi tube are those of a divergent cone. Both 
of these assumptions are, at least, questionable. In the 
first place, the pressure gradient through a Venturi tube 
is continuously variable, and in the second place, there 
is no true point at which the energy recovery can be 
measured, because it is impossible to isolate any 
selected point of pressure measurement from the bad 
velocity and pressure gradients which exist in the pipe- 
line immediately downstream from the device. In 
addition to these difficulties, the use of differential head 
as a reference point is subject to the uncertainties 
which have already been described previously in 
connection with the definition of a coefficient of 
discharge. P 

In fact, it can be said in a similar way that instead of 
thinking of the pressure recovery associated with a 
primary element as an isolated incident, it would be 
better to think of the change in plant efficiency caused 
by the addition of a primary element. 

Another aspect of pressure recovery is concerned with 
the divergent cone itself. Much has been written about 
the pressure recovery properties of divergent passages 
and there is no doubt that the general and mainly 
superficial realisation that such properties existed was 
the main reason for adding a divergent cone section as 
an integral part of a Venturi tube design; but as far as 
can be seen there has never been any attempt to 
differentiate between the properties of a divergent 
section used as a connection between two straight pipes 
of different diameters, and the modification of these 
properties which occur when the diffuser is added 
to a specially shaped pipe section such as a Venturi 
tube. 
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For example, Kalinske®) has discussed the importance 
of velocity distribution to the assessment of energy 
losses and accounts for it by using the formula 


(h, — h,) Qy 
Em, — Ene 





7 = 


Where 
= efficiency of energy conversion 
(hg—h,) = rise in pressure head (after correc- 
tion for friction loss) 
O = rate of flow in cu ft sec 
Y = weight of water per unit volume 
Em,~ Em, = difference in mean kinetic energy 


to obtain the efficiency of energy conversion. In this 
formula 


Ee = 4 v3 y dy 
§ /, 
Where 
Em = total kinetic energy of the mean 
flow in ft pounds per sec 

v = velocity 
r - radius of pipe section 
Vv : distance from centre of pipe 


The subscripts refer to the conditions at the upstream 
and downstream tappings which, by the way, are 20 
diameters from the expansion. By comparison the 
usual pressure loss or efficiency formula seems over- 
simplified and is in any case evaluated using pressure 
measurements taken one diameter before and five to ten 
diameters after the primary element. 


Efficiency . 

Since, therefore, irrecoverable pressure loss is in effect 
a measure of the efficiency of the divergent section, any 
statements about the losses caused by a Venturi tube 
or any primary element must be made with care. Such 
an attitude is necessary because the work by Gibson?) , 
Robertson and Ross‘), Kalinske'®), Peters?) and others, 
some of which is most usefully summarised by Patter- 
son(18) indicates that the efficiency of a divergent passage 
is quite dependent upon certain parameters and that, as 
far as is known, there are comparatively few means of 
improving it. 

For example, Patterson(!*), quoting Peters and Gibson, 
states in his summary that: “ A velocity distribution at 
the entry to the diffuser with a thin boundary layer gives 
better efficiency than that having a thick boundary 
layer, thus the length of duct preceding the diffuser 
should be kept as short as possible”. To this should 
be added the proviso that the velocity at entry must be 
constant over the entire cross-section. 

Here it can be interjected that as far as this state- 
ment can be applied to Venturi tube design, Patterson 
is in fact saying that the best diffuser efficiency will be 
obtained with virtually no throat length. 

Similarly, Robertson and Ross") have shown that the 
extent of the boundary layer to the entrance of the 
diffuser is as important a factor in determining the 
diffuser flow as is the diffuser angle. They say that 
within certain limits pressure efficiency and,the velocity 
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profile are functions of the product of the effective 
length of approach pipe, divided by the diameter of 
that pipe, times the total included angle of the diffuser. 

They go on to point out that energy efficiency is 
practically independent of angle and entrance condi- 
tions, although it decreases with an increase in area 
ratio. Although energy efficiency is higher than 
pressure efficiency, they note that neither of these terms 
as measured completely account for the action of the 
diffuser as a circuit element. 

If it be agreed that these same factors govern the 
pressure recovery characteristics of Venturi tubes or of 
any devices employing a divergent section, then it is 
equally pertinent to consider the methods by which the 
recovery efficiency of divergent sections is known to be 
improved. 


Methods of Improving Recovery Efficiency 

Two successful means are either to impart rotary 
motion to the fluid stream as it enters the divergence, or 
to suck away the boundary layer in the pipe section 
immediately before the divergence. A third method, 
about which little information is yet available, other 
than for truncated rectangular two-dimensional 
diffusers, is to provide a cusp shaped end to the diver- 
gent section. Such an arrangement probably helps to 
support the expanding stream by means of vorticial 
secondary areas, and thus prevent turbulence losses 
caused by separation. 

There is a reasonable amount of experimental 
evidence to support the first two methods. Some of the 
earliest attempts at boundary layer control, such as the 
Handley Page slotted wing, were made in connection 
with the flow over an aerofoil. But it has to be remem- 
bered that the operational cost of producing swirl 
or suction must not be excluded in assessing the gain in 
plant efficiency. Nevertheless, the improvement to 
diffuser efficiency is quite significant : Peters") obtained 
a normal efficiency of 0-91 for a diffuser with an included 
angle of 10°, and an efficiency of 0-98 with swirling 
entry flow, although he noted that gains due to this 
method are related to the upstream length/diameter 
ratio of the diffuser. 

Similarly, Ackeret(), using boundary layer suction, 
obtained comparable improvements in the efficiency of 
a diffuser with an included angle of 53°. 

As far as the cusp method is concerned, the un- 
published results of some experiments made in the 
Fluid Dynamics Laboratory of Electroflo Meters 
Company Limited were disappointing. A cusp ending 
to the outlet truncated section of a 6 in. nozzle Venturi 
tube showed no more than marginal changes to the 
irrecoverable pressure losses normally expected, in 
spite of the fact that the area ratio of the Venturi tube 
was 0-22, and that many changes to the size and axial 
distance of the cusp from the throat were tried. 

It may be that these results are due to the use of the 
cusp in a circular diffuser, whereas the original investi- 
gators used it two-dimensionally. 

A valid conclusion to be drawn from these preliminary 
remarks is that it is very difficult to alter or affect the 
natural diffuser mechanism. It follows that any claims 
to have done so must be treated with reserve and that 
any claims to have reduced pressure losses caused by 
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Fig. 1. Internal profiles (a) Nathan tube—Patent No. 473,562 
(4) Experimental orifice plate 


primary elements are suspect, since it has been shown 
that such claims are in effect for an improvement in 
diffuser efficiency. 

It is also apparent that the measurable gains in 
pressure recovery due to improved diffuser efficiencies 
obtained by mechanical means are too often allowed 
by suitable propaganda to obscure the more limited 
gains in plant efficiency. 

This, then, is the background against which the value 
of four unusual elements will be discussed. These are 
an experimental orifice plate, an experimental form of 
Venturi tube, which for convenience will be called the 
Nathan tube, the Dall tube and the Bopp and Reuther 
Twin Throat device. The internal profiles of these 
devices are shown in Fig. 1. 


Experimental Orifice Plate 

The orifice plate is claimed to have a much greater 
independence of discharge coefficient relative to 
Reynolds number and to be less sensitive to pipe 
roughness changes. It also has the advantage that a 
wide range of coefficient values can be chosen without 
the loss of these advantages. 

These characteristics are achieved by means of a 
ring which projects from the upstream face of the 
orifice plate, surrounds the orifice bore and is concentric 
with it. The purpose of the ring is to preform or modify 
the velocity profile of the stream approaching the 
orifice ; this is done not so much by the impingement of 
the stream on the ring edges as by two secondary 
vorticial areas which are formed on either side of the 
ring as shown diagrammatically in Fig. 2. The total 
effect of these two vortices, as shown in Fig. 2, is to 
shape a Venturi-type convergent entry of flow into the 
orifice bore. These convergent boundaries of the live 
stream are flexible and their exact shape will change 
with Reynolds number. This in turn enables the true 
area of the vena contracta and the exact value of the 
velocity of approach factor to change in a way which is 
compensatory as far as the coefficient of discharge and 
head/flow relationship are concerned. 
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(b) Dall tube—Patent No. 689,474 
(c) Bopp and Reuther tube—Patent No. 764,889 


Normally corner or in-plane pressure tappings are used 
with this orifice plate and although the constancy of 
coefficient with respect to Reynolds number, shown in 
Fig. 3, is most marked using these tappings, there is 
comparatively little deterioration if the standard spaced 
tappings are used instead. 

The other three Venturi-type devices are principally 
concerned with improved pressure recovery. They have 
as common ground coefficients of discharge which are 
much lower in value (or differential heads which for 
given flow rates are much greater) than those of 
conventional Venturi tubes and which are more 
dependent on Reynolds number. 


Nathan Tube 

The first of these is the subject of British Patent 
473,562, wherein it is stated that the advantages are 
said to be that it is ‘‘simpler and cheaper to construct”, 
and that it ‘“‘has a permanent pressure loss less than that 
of the ordinary Venturi meter”. 

In this design the low pressure tapping is interposed 
between a convergent—divergent cone arrangement. 
Since the high pressure tapping is located convention- 
ally in the wall of the upstream pipe, it follows that 
the special location of the low pressure tapping is 
responsible for the change in coefficient value. 


Dall Tube 

The Dall tube is covered by British Patent 689,474. 
In the preamble to this specification the Nathan 
tube patent is mentioned thus indicating that the two 
devices have some similarity of design. It may be that 
the one idea stimulated the other, but the one funda- 
mental difference between them is that the upstream 
pressure tapping of a Dall tube is located immediately 
before a step in the inlet convergent cone. This 
arrangement enables some use to be made of an impact 
pressure component to the normal static pressure in 
increasing the differential pressure. 

It is apparent in both cases that the reason for the 
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considerable change in coefficient values is the fact that 
the low pressure tapping is located at a point where a 
marked static depression associated with boundary 
layer separation occurs as a result of the abrupt 
transition from convergent to divergent flow. In the 
Dall tube design, the use of an impact pressure as part 
of the differential head may help the change to a limited 
extent, but it is open to the objection that it worsens 
the characteristic of the coefficient v. Reynolds number 
curve. 


Bopp and Reuther Twin-throat Design 

The transition from the Dall tube to the Bopp and 
RKeuther design issued under British Patent number 
764,889, is easy and logical. The same intentions and 
the same principles are apparent, but the means of 
obtaining the local severe static depression is different. 
In this case the low pressure tapping is located immedi- 
ately behind a hump in the throat of the device which 
arrangement enables the essential separation pheno- 
menon to occur and be used. 


Characteristics of the Devices 

Published information shows that the coefficient 
values, constancy limits, or dependence on Reynolds 
number and pressure losses of these three devices are 
very similar, although the pressure loss due to the 
Nathan tube is greater, while at the same time it seems 
less dependent on Reynolds number. 

In view of the inferior coefficient characteristics of 
these devices, it is to be noted that in general use of 
impact pressure is troublesome and that any modifica- 
tion to the velocity profile within the device is always 
unsatisfactory. In the case of the orifice plate the 
approach velocity profile only is modified and the low 
pressure tapping is, as has been explained, always in the 
same plane as the vena contracta, so that streamlines 
are mostly parallel. In contrast, an entirely different 






























Fig. 2. Streamline patterns in front of and through the 
experimental orifice 


sequence occurs in the other devices: the streamlines 
are convergent and the modification to the velocity 
profile is not established before the plane of the low 
pressure tapping. Consequently, the centre of, and the 
radius of curvature of the streamlines will, with respect 
to this plane, always vary with Reynolds number. This 
is quite opposite to the conventional Venturi throat 
which enables the streamlines to be parallel at the plane 
of the throat pressure tapping. 
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Judging by the coefficient characteristics, the step in 
the inlet cone of the Dall and Bopp and Reuther tubes 
does not make any difference to the curvature 
phenomena. 

In order to have a better understanding of these 
primary clements, and to test the validity of the ideas 
given in this introduction, a programme of tests was 
made on all four devices under similar states of pipe 
roughness variation, bad upstream conditions and the 
like. At the same time, some attempts were made to 
discover the reasons for the apparent improvement in 
pressure recovery claimed for both the Dall and Bopp 
and Reuther tubes. No explanation of this fact has yet 
been published which carries conviction: Miner(!*) quotes 
the American cusp experiments and makes some 
attempt to fit those results to his explanation of the 
Dall tube. It has been hinted that the extreme suction 
at the throat pressure tapping exercises a form of 
boundary layer control, but it is difficult to accept this 
in view of the fact that the impulse pipe from this 
tapping is connected to an instrument and does not, 
therefore, allow any fluid to be sucked away. One of 
the laboratory tests was devised particularly to test this 
theory. 

Although coefficient data are published for these 
elements, only those for the experimental orifice are 
related to pipe roughness. The initial tests on the other 
devices were made to establish the dependence of their 
coefficients on pipe roughness. 
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Semiconductors for Industrial Purposes 


N impressive array of equipment using semi- 
A conductors demonstrated the increasing and 
widespread use of semiconductors in industrial and 
scientific applications at an exhibition held recently. 
There were over 150 exhibits, the products of 100 differ- 
ent firms, each exhibit using Mullard semiconductor 
devices. ; 

The exhibition ‘‘ Semiconductors for Industrial 
Purposes ”’ was organised by Mullard Limited and held 
at Mullard House from 6th to 10th March. The response 
from Mullard customers to show their equipment was 
so large that only a proportion of them could be 
accepted. 

Although most of the exhibits would have been 
familiar to readers of this journal it was most interesting 
to see housed together a cross-section of Mullard’s 
industrial markets. These included industrial control 
systems, computers, medical electronics, r.f. and a.f. 
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communications equipment, test gear, measuring 
instruments, power supplies regulators, converters, etc. 

Among the control equipment was an_ aircraft 
nosewheel steering system (Dowty Electrics Ltd.). 
Movements of the rudder bar by the pilot creates an 
out-of-balance signal. This, through transistor ampli- 
fiers in a Wheatstone bridge circuit, operates the 
electrodynamic valves which control the aircraft and 
nosewheel. 

In the Talyvel electronic level (Taylor, Taylor & 
Hobson) the usual spirit bubble is replaced by a pendu- 
lum co-operating with transducers which provide an 
electrical displacement signal. The signal is then 
amplified to feed a centre-zero instrument. The 
instrument consists of two units, the level unit which 
engages the surface under test, and the battery- 
operated transistorised amplifier and meter unit with 
switch for checking battery voltage. 
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Life Testing by Computers 

Mullard’s industrial range of semiconductors now 
exceeds 50, and to support a claim that there is a 90% 
certainty that the failure rate of a particular transistor 
will be lower than 0-1°%, per thousand hours at least 4 
million “transistor hours” of life test experience 
would be required and this experience would have to be 
repeated at regular intervals during a production run. 
This is obviously beyond the scope of conventional life 
test procedures. 

A comprehensive system of statistical life testing of 
semiconductors has recently been introduced by 
Mullard at their Southampton plant. This involves 
punched cards, automatic data recording and processing 
by computer. Every day over 10,000 transistors are 
interrogated by their equipment and during this year 
life test experience has been accumulated at the rate 
of 40 million recorded hours per year. Next year this 
figure will be increased to 80 million hours and in the 
following year to 120 million. 


Visual Lectures 
Film strip lectures have been adopted by Mullard as a 
useful way of presenting technical information. A 
programme of six lectures was shown continuously 
during the exhibition. The subjects covered are: 
Published Data and the Transistor 
A New High Power D.C. Converter Circuit 
Semiconductor Quality Control 
Details of Mullard Life Testing 
Semiconductor Reliability and Testing 
Transistor Environmental and Vibration Life 
Testing 
The series will be extended to cover other subjects 
and it is hopes to make the entire range available « on 
free loan to interested organisations. 





NEW PATENTS 


Phe following extracts have been taken from specifications 
obtained from the Patent Office, and permission to publish 
has been given by H.M. Stationery Office. The Official Journal 
Patents can be obtained from the Patent Office, 25 Southampton 

Buildings, London, W.C.2. 


Patent No. 827,285. Control Apparatus. 
Elliott Brothers (London) Limited. (Inventor: R. F. 
Steljes.) (Application No. 27786/55.) 

The main object of the invention is to provide an 
improved apparatus for controlling a number of opera- 
tions, the apparatus being economic in manufacture, 
reliable and robust in use and readily and accurately 
adjustable to control the duration of the respective 
operations. The apparatus comprises a_ control 
member associated with each operation and movable 
from one position to another. A shaft is provided which 
is driven in a predetermined direction about its axis and 
carries a number of pairs of graduated rotary members 
for rotation therewith. Each rotary member is adjust- 
able relative to a fixed datum relative to the shaft, 
each pair being associated with a corresponding 
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control member. One rotary member of each pair is 
adapted to move the control member from one position 
to the other and latch arrangements automatically 
latch the latter in the other position when moved there 
by the actuating means. The other rotary members 
operate to release the associated control member to 
permit it to return to its one position after a period 
of time representing the time of completion of the 
operation with which it is associated. Driving the 
shaft is advantageously carried out by electric motor 
through reduction gears at one angular velocity whilst 
a cycle of operations is being carried out. Provision 
is made for driving the shaft in the same direction at a 
second angular velocity greater than the first, when the 
cycle of operations has been completed, to return the 
shaft to its initial position. 


Patent No. 829,256. Device for Recording 
Received Radar Pulses. 

Telefonaktiebolaget. LL.M. I:ricson (Sweden). (A pplica- 
tion No. 801/58.) 

The invention claims to provide a method of 
obtaining, upon a current sensitive medium, a perm- 
anent record of received radar pulses so as to provide an 
indication of successive positions of an object relative 
to the device, from which object said pulses have been 
reflected. For example, radar equipment is provided on 
board ship as an aid to navigation by showing on a 
radar screen an actual view of the surroundings of a 
ship. This view is only transitory, lasting for only a 
few seconds and cannot be referred to later on. By 
means of this invention it is claimed that a permanent 
record providing an indication of successive positions 
of the object is obtained. 


Patent No. 829,306. Densitometers. 
Simmonds Aerocessories Ltd. (Inventor: Rowland 
Arthur Brooking.) (Application No. 18949/56.} 

The invention relates to liquid densitometers, more 
particularly those capable of providing a continuous 
signal dependent on the density of a liquid which may 
be moving or stationary. The invention provides an 
improvement or modification of the densitometer 
described in either Claim 1 or Claim 2 of Specification 
No. 786,113 taken out by the same applicant. The 
advantages claimed for the present invention over the 
provisions of Patent No. 786,113 are described in 
detail in this specification. 


Patent No. 830,979. Electrical Adding Circuits. 
The General Electric Company Ltd. and Norman Carol 
Smart. (Application No. 8827/57.) 

The invention relates to electrical adding circuits, 
particularly to those for adding together two numbers 
each represented electrically in the binary notation. 
One object of the invention is to provide an improved 
electrical adding circuit that employs electro-magnetic 
relays as the operating elements. 


Patent No. 831,324. Device for Metering a Flow 
of Liquid. 
John Cuthbert Shaw. 
34243/55.) 


The invention is concerned with a device for metering 


(Application Nos. 32413/55 and 
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a flow of liquid, more particularly but not exclusively 
for metering the flow of liquid fuel. Such liquid is 
dispensed by the device in a succession of equal batches, 
an electrical signal being furnished by the device 
corresponding with each of these batches. The use of 
this device for metering liquid fuel renders it particu- 
larly well suited for feeding an indicating instrument 
with signals corresponding with the quantity of fuel 
used by an engine in a vehicle. These signals can be 
compared by the instrument with signals representing 
the distance which is travelled by the vehicle for a 
given volume of fuel at a particular speed. The 
economical cruising speed of the vehicle can thus be 
established. The device can similarly be employed for 
such purposes as metering the water used in a steam 
power unit or liquid chemicals manufactured by a 
mechanical process. 


Patent No. 832,614. Data Storage Apparatus. 
Electrical & Musical Industries Ltd. (Application No. 
13829/55.) (Inventor: F. C. Wolfendale.) 

This invention relates to data storage apparatus and 
to automatic control mechanisms embodying such 
apparatus and intended especially but not exclusively 
for machine tools. The operation of a machine tool 
may be controlled automatically by information 
recorded by holes punched in a tape or similar record. 
One form of apparatus for synthesising and storing a 
voltage analogue for this purpose is described in Patent 
No. 796,995 which comprises a system of relays selec- 
tively energised in accordance with the pattern of holes 
on the record. The apparatus has the disadvantage 
that power is required to maintain at least some of the 
relays in the energised state when the apparatus is in 
operation. If the power is switched off for any reason 
the stored information is lost and difficulty and risk of 
damage to the machine or workpiece may occur in 
resetting the machine so as to continue operation from 
the point at which the power was switched off. An 
object of this invention is to overcome this and other 
disadvantages and errors which have been found to 
occur in the previous patent. The present invention 
may also be applied to arrangements deriving informa- 
tion from records other than punched cards. 


Patent No. 834,436. Temperature Measurement. 
Evershed & Vignoles Ltd. (Inventor: William Thomas 
Marchment.) (Application No. 26745/56.) 

The provision of fully automatic equipment for 
measuring the quantity of oil stored is very necessary 
owing to the increasing amount of oil storage accommoda- 
tion throughout the world. Measuring the level of oil 
in a storage tank can be done with considerable 
precision, for example by means of the equipment 
described in the prior patents of the same applicants, 
Nos. 409,102 and 678,863. This, however, is not 
sufficient since considerable changes in level can take 
place with variations of temperature. It is therefore 
necessary to measure the temperature as well as the 
level of the oil and then to make the necessary correc- 
tions. This is effected in the invention by means of a 
continuous, extensible, temperature-sensitive electrical 
resistance element as shown in the drawing. The 
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element referred to above is shown at 2 which is 
connected and consists of a double length of resistance 
wire 5, the two lengths being connected together at the 
top at 6, but otherwise insulated from each other 
throughout their length. The resistance wire is 
enclosed in a helical nylon tube 7 and the composite 
element of wire and tube has a density substantially 
equal to that of the oil and therefore has neutral 
buoyancy. This element is connected between the 
float 3 and an anchor weight 4. The float 3, conveniently 
formed as a nylon spiral, is provided with guides 10 and 
11 extending between eyes 13 secured to the top of the 
tank and further eyes 15 secured to the anchor weight 
4. The float can therefore move up and down between 
its upper and lower (3’) positions, the helix of the 
resistance element remaining extending uniformly 
throughout the oil. The resistance of the wire 5 is 
measured by the normal type of bridge circuit using a 
three-core cable for temperature compensation pur- 
poses. The guide 10 can for convenience be a three-core 
cable connected to, the resistance wires 5 in a junction 
box 20, 


A Practical Guide to the Promotion of Exports 
This booklet is the second export guide issued by the 
Advertising Association, the first was in 1956. It 
contains advice from five experts for potential exporters: 
Overseas market research; Overseas selling; Overseas 
sales promotion; Colour, pack and _ presentation; 
Industry and Government in the export field. 

In the foreword the guest editor, Mr R. Falk, points 
out that since 1950 this country’s share of the world’s 
export of manufactured goods had fallen from 253%, 
to 163%. During the 1950’s our comparable increase 
in exports was 21%, against 62° for the U.S.A., 98%, 
for France, 305% for Japan and 511% for Germany. 
The increase of the remaining industria] countries’ 
exports was 114%. 
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Main unit of the 
Argus computer 


MPERIAL CHEMICAL INDUSTRIES LTD. have ordered a 
I computer system from Ferranti Ltd. for the auto- 
matic control of one of their chemical plants at 
Fleetwood, Laacs. The control system is based on 
the Argus digital computer which is a_ special 
purpose machine designed specifically for the control 
of industrial processes. 


1.C.1. Installation 

When the installation of new instrumentation became 
necessary at one of their chemical plants at Fleetwood, 
I.C.1. decided to centralise all the control loops in a 
digital computer rather than to installa large number of 
individual analogue controllers in a conventional 
system, 

About 100 individual control loops will be replaced 
by the Argus computer, which will operate directly on 
the process. This is the most important feature of this 
application. A more orthodox approach would have 
been for the computer to operate through the agency of 
conventional controllers or in parallel with them, to 
guard against the possibility of equipment failure. 
However, the I.C.I. process to be controlled by the 
Argus computer is of a docile nature, and this coupled 
with the reliability of the Argus computer makes such 
precautions unnecessary. Also the Argus computer is 
sufficiently fast to carry out this form of direct control 
of a large number of loops. 

he installed price of the digital control system is 
slightly higher than that of the conventional analogue 
system, but the central availability of all process data 
in the former offers many benefits which could not 
otherwise be achieved. 
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The Argus computer has recently 
been installed as a controller for two 
purposes. As a boiler controller it is 
being used conventionally to check 
and adjust the set points of analogue 
controllers. As a chemical plant 
controller it is being used to com- 
pletely replace about 100 individual 
control loops. 


ARGUS 


Computer Control System 


The process variables will be logged on magnetic 
tape in such a way as to facilitate mathematical analysis 
of the plant characteristics on a Ferranti Mercury 
computer. The knowledge gained this way will gradu- 
ally be incorporated into the Argus programme so that 
ultimately the independent control loops which are 
built into it will be subject to overall supervision by a 
master section of the programme. 


Argus Digital Computer 

The electronic circuits of the Argus computer are 
constituted entirely from solid state components. The 
machine uses binary serial/parallel fixed-point arith- 
metic and a word length which may be either 12 or 24 
bits. On 12-bit numbers, addition is carried out in 20 
microseconds, multiplication in an average of 100 
microseconds and division in 200 microseconds. 

The individual computing units from which Argus is 
built up are of solid-state, printed circuit package 
construction with 36 packages to a box. These boxes 
can be assembled very quickly to form different types 
of digital control systems. 

The computer will have a programme capacity of 
1024 instructions and core storage for 1024 words. 
Over 300 analogue signals of six different types are to 
be read in, one group of 100 points being selected in a 
total time of 1/16 second. Outputs for controlling the 
settings of nearly 100 pneumatically operated valves 
are also being provided. 

Programming the machine is done manually, by 
inserting small ferrite pegs into holes in the printed 
circuits which are arranged in trays. These trays form 
the programme stores. Reading-out of the stored 
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Programming the Argus computer is done by inserting 
small pegs of magnetic material into these trays which can 
be removed for the purpose. A typical programme ts seen 
here on a tray drawn out from the cabinet. 


information is done by energising the printed conduc- 
tors on one face of a tray, and the pegs cause currents 
to be induced in certain of the conductors on the other 
face, depending on the pattern in which the pegs are 
inserted. The high-speed working store is a magnetic- 
core matrix. Backing-up storage of 50,000 words can 
be provided by magnetic drum. ; 

One special feature of the machine is a facility which 
enables the main programme to be interrupted at 
regular intervals to allow a special routine of instruc- 
tions to be carried out—as may be required for regularly 
examining some quantity in the controlled process and 
taking necessary corrective action. Another facility 
allows for direct writing into or reading out of the 
magnetic-core store by independent equipment, such 
as magnetic tape units, which cannot be synchronised 
with the computer. 

Peripheral equipment available enables all types of 
electrical signals to be selected and converted to binary 
form. It also provides output signals to fulfil all the 
control and data-logging requirements normally asso- 
ciated with the operation of industrial plant. 

The cost of an Argus control system ranges irom 
£50,000 to £100,000, depending on the peripheral 
equipment required for linking the central computer 
with the plant. 


Boiler Control 

Babcock & Wilcox Ltd. have ordered an Argus 
computer system from Ferranti Ltd. for the Central 
Electricity Generating Board to control the start-up 
and shut-down of a 200 MW boiler at the new elect- 
ricity generating station at West Thurrock, Essex. 

The Argus computer in this application is being used 
more conventionally in that signals are received from 
the control loops and the computer system checks 
these signals and applies the necessary controlling 
action to the set-points. 

The computer performs all the preliminary checks 
before starting up the unit. It will then start up 


individual items of plant such as fans and coal pulveri- 
sers, and meanwhile will adjust the set-points of the 
analogue controllers to bring the boiler up to load as 
quickly as possible, whilst maintaining all necessary 
limits such as maximum metal temperatures in super- 
heaters. 

The programme store of the computer for this applica- 
tion will have a capacity of 4,096 instructions, and the 
working store a capacity of 1,024 words. The input 
equipment is designed to accept a total of 171 analogue 
signals from 97 transmitters and 32. three-term 
electronic controllers, and digital signals are accepted 
from 675 on/off devices. Readings from 150 thermo- 
couples are also selected for checking metal and bearing 
temperatures. The output equipment provides digital 
drives to about 150 contactors for controlling motors 
and actuators. 

Two printers will be used for monitoring and logging 
purposes. The first will be an operations printer which 
will continuously provide information on what the 
computer is doing and how the plant is behaving; 
the second will print out, at regular intervals, the 
various temperatures, pressures, etc., attained on the 
boiler, and also calculate figures indicating the efficiency 
and performance of the unit. 

In addition to carrying out the functions of control 
and data logging, the computer monitors all the essen- 
tial alarm points and operating equipment many times 
cach second, thereby providing an additional safeguard 
against dangerous conditions arising through equipment 
failure or variations in operating conditions. 

An Argus control system used in this way offers the 
advantage of consistent performance in bringing a 
large power unit on load in the shortest possible time, 
operating it at maximum efficiency under varying 
loads, and shutting it down safely and quickly when 
necessary. All the information concerning the boilet 
is available centrally and the performance and efficiency 
of the unit can readily be assessed. 


AUTOMATION AND 
AUTOMATIC EQUIPMENT NEWS 


COMMENCING with this issue, our sister journal A utoma- 
tion and Automatic Equipment News will be incorporated 
with /nstrument Practice. No change of policy whatevet 
regarding Instrument Practice is involved since the two 
journals have been serving the same broad field. We 
hope, however, that subscribers to Automation and 
Automatic Equipment News will find much to interest 
them in our columns, particularly when we shall b 
dealing with important developments in computers and 
control systems in the coming months. 

The quarterly survey of Digital Computer and Calcu 
lator Users and Orders which would normally appeat 
in the April issue of Automation and Automatic Equip 
ment News will be published as a loose insert in the May 
number of /nstrument Practice. This is additional to the 
normal contents. 
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Circle 355 for further information 
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OUR MIXTURE to your order. That's the motto 


with L-C-T. If you want data processing planned to suit your 
business exactly, flexible enough to keep faithful pace with 
your growth, then I-C-T are the people. 


For I'C’T make the widest range of 
data processing equipment in Britain 
—punched cards and computers. They 
have been in data processing for fifty 
years. Today their machines are used 
by customers ranging from a small 


nurseryman to a company as large as 
Shell-Mex and B.P. Ltd. 

For constructive advice on data 
processing that’s compounded to your 
business recipe, phone your local I-C-T 
office or write to us now. 


I-C-T DATA PROCESSING 
International Computers and Tabulators Limited 





149 PARK LANE. LONDON. W.1 - OFFICES THROUGHOUT U.K. AND IN 51 COUNTRIES THE WORLD OVER 
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Circle 356 for further information 
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Straight from Prague 
—the Home of Polarography 
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Also available are the manual 
polarograph and the photo- 
graphic recording polarograph 
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polaroscope 


Designed by Professor Jaroslav Heyrovsky, 
the Nobel Prize Inventor of the Polarograph, 
the Kovo comes direct from the manu- 
facturers in Prague—the home of Polaro- 
graphy. 

A 50 c.p.s. A.C. is superimposed on a 
polarographic electrode system. During 
each cycle the polarizable electrode is 
charged from 0 to -2V, and then back 
again from -2V to 0. The oscilloscope 
shows dV/dt (vertical) against V (Hori- 
zontal). The oscillogram for a pure 
carrier electrolyte has an oval shape, its 
upper half is the cathodic branch, the 
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simplicity, 
speed, reliability 


lower the anodic. When a depolariser is 
present the curve indicates incisions as 
shown above. Their depth is proportional 
to concentration. If displaced horizontally 
it indicates that the electrode reaction is 
not reversible. The instrument is suitable 
for analysis in the range 10-*to 5 x 10-5M. 
By use of electrolyte concentration 
(Switch ‘MICRO’ on the instrument) or by 
ahanging drop method,10-®can be reached. 
A mechanical drop time controller varies 
the drop time between 1 and 7 seconds. 
Comparative titrations can be performed 
by using twin electrode systems, and 
observing two oscillograms displaced 
horizontally. Titrant is added until the 
depth of incisions coincides. Isomers and 
compounds of similar structure can be 
very easily examined and identified. 


Nash and Thompson... 


RISE SOUTH, TOLWORTH, SURBITON, SURREY. ELMbridge 5252 
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Digital Readout Differential Refractometer 

A NEw digital refractometer manufactured by Waters 
Associates, Framingham, Massachusetts, U.S.A., is now 
available in this country through Scientific Furnishings 
Ltd. This instrument makes use of a null meter and 
direct digital readout to measure index of refraction 
changes as small as 0-0000005 index of refraction units. 
The electronic null circuit replaces the eyepiece of the 
microscope and the digital readout eliminates the 
errors that can be introduced when comparing samples 
with the human eye. 

The instrument can be set such that 1,000 units on 
the digital readout is equivalent to a refractive index 
range as narrow as 0-0005 R.I. or as wide as 0-2 R.I. 
Instruments can be supplied for a fixed factory cali- 
brated range and with accessories to obtain any range 
between 0-0005 and 0-2 refractive index units. 

A light beam from a small incandescent lamp’ is 
directed through a slit, mask and lens to a cell con- 
taining the sample liquid. The beam passes through 
the sample liquid and then a reference standard liquid to 
a mirror mounted behind the cell. The mirror reflects 
the beam back through the cell to a beam-splitting 
mirror, Each half of the beam then falls on a cadmium 
sulphide photocell. When equal amounts of light fall 
on each photocell the null meter indicates zero. If the 
light beams are not equal the meter deflects corres- 
pondingly to the right or left. 

After the reference cell has been filled with the 
appropriate standard liquid, and the instrument set for 
the desired range, a test sample of 1-5 cm? is introduced 
into the sample cell with a hypodermic syringe. If the 
sample varies from the standard, the beam is deflected 
and the null meter deflects. To return the null meter 
to zero the control knob on the right hand side of the 
case is adjusted. This knob rotates the null glass beam 
deflector and restores the beams to balance. The 
digital readout which is geared to the deflector indi- 
cates the amount of adjustment required to balance the 
beams and hence indicates the amount the sample 
varies from the standard. The digital readout is 
graduated from 000 to 1,000 and can be easily read 
to one digit. An accuracy of one unit in 1,000 units is, 
therefore, easily obtained. Variations in ambient 
temperature do not affect the accuracy so that no 
thermostating is required. 
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Model 107A is provided for research investigations 
in liquid chromatography, molecular weight measure- 
ments, ion exchange studies and pilot plant evaluations 
of new products. The research model is usually pro- 
vided uncalibrated. 

Model 107B is provided for quality control of batch 
or continuous processes. It is factory calibrated for a 
particular application. The small size (11? 5} 7in.) 
and light weight make the instrument readily portable. 


Recording Differential Refractometer 

In the recording version the complete analogue 
section is actually located within a standard strip chart 
recorder, thus requiring a minimum of space and 
permitting great flexibility of mounting. Batch or 
continuously flowing samples may be analysed with the 
instrument insensitive to changes in both ambient 
temperature and sample temperature. 

The operation is similar to that of the refractometer 
described above except that the manual adjustment of 
the null glass beam deflector is now performed auto- 
matically by the servo motor of the recorder. Since 
this is directly coupled to the pen a record of the 
differences in refractive index is obtained on the chart. 
Thesensitivity is +0-25%, of full scale and the accuracy 
+0-5% of full scale. A columnar cell design of small 
volume (0-75 cm?) provides rapid flushing and full scale 
response is obtained in 30 seconds. 

Circle 1 for further details. 


Ediswan Mazda Semiconductor Devices 

First of a series of silicon p-n diffused junction type 
power rectifiers, the Ediswan Mazda Type XU604 is 
suitable for use in television receivers and similar 
power supplies. It is hermetically sealed in a metal can 
with axial leads. 

Maximum overall can dimensions are: length 0-34 in. ; 
diameter 0-4 in. 

Maximum peak inverse voltage is 400 V, an absolute 
value for 100°C working. Maximum mean rectified 
forward current is 500 mA at an ambient temperature 
of 75°C or less, 150 mA at an ambient temperature of 
100°C. Maximum recurrent peak forward current is 
5 A at an ambient temperature of 75°C or less, 1°5 A 
at an ambient temperature of 100°C. 
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The Ediswan Mazda Type XS104 is a new sym- 
metrical transistor introduced to meet the increasing 
demand for a symmetrical transistor where the very 
tight control parameters embodied in the Ediswan 
Mazda Type XS101 are not necessary. The XS104 is a 
symmetrical germanium p-n-p junction type transistor, 
suitable for switching and modulator applications. 
The two p-type germanium electrodes are identical and, 
with appropriate bias conditions, either will act as 
emitter with the other as collector. The average 
characteristics for the two conditions are identical. 


XS104 Brief Spectfication 
Ratings (Absolute values at ambient temperature of 


45°C) 
Maximum peak or mean collector/base voltage —21 V 
Maximum collector dissipation in free air 90 mW 


Switching Characteristics (common emitter) 
Min.* Avge.* 


Collector/emitter saturation voltage -)-1 V 
(I, : 100 mA, I, 15 mA) 

Base/emitter forward voltage —()'5 V 
(Ie 100 mA, Ip 15 mA) 

Static current amplification 6:5 18 
(I. -100 mA, Vee = —1 V) 


Parameter Characteristics (Ambient temperature 
of 25°C) 
Equivalent hybrid tw network—small signal 
values, common emitter (V, —5 V, I. —1 mA) 
Min.* Avge.* 
Common emitter current amplification (8) 10 20 
Common base cut-off frequency (fa) 2 Me/s 


Maximum Spread of B ratio (degree of asymmetry) 

3-0 to 1 
*Values quoted represent the limits of production 
spreads. 

Ediswan Mazda semiconductor devices are available 
from Semiconductors Department, A.E.I. Radio and 
Electronic Components Division. 

Circle 2 for further details. 


Light-sensitive Oil Burner Control 
Tue latest Danfoss innovation in the field of automatic 
oil burner controls is a light-sensitive control box, Type 
57F, incorporating the most recent developments in 
connection with semiconductors. 

The relatively expensive electronic amplifier, which 
has so far been necessary to produce sufficiently strong 
relay current, has been rendered superfluous through 





Light-sensitive oil burner control 
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the application of a photo resistor as the light-sensitive 
element. 

The result is a simplified yet reliable product, of 
small dimensions, with considerably prolonged life as a 
consequence of the omission of the sensitive amplifier 
tube. 

The 57F Type unit needs no warm-up time before 
starting and will, moreover, guard against short- 
circuiting or earthing of the photo unit leads. 

The57F Type unit, being of the plug-in design, is easy 
to install and simplifies service. All terminals are 
readily accessible and the control box can be fitted in 
any position. 

Circle 3 for further details. 


Pneumatic Transmitter 

TAYLOR ConTROLS LTD. will shortly have available a 
new Transcope pressure transmitter with an indicating 
dial that can be read up to a distance of 35 feet. 

This pneumatic motion balance indicator can be 
servo-driven which provides ample power for process 
alarms, and other auxiliary functions such as digital 
encoders and potentiometers, with no loss of accuracy 
in the transmitted signal. 

The transmitted signal is within $% of the input 
signal. Indication is within +1% of the actual value. 
Threshold sensitivity is 0-1% of input span. Low 
friction drive mechanism permits accurate handling of 
low-energy input signals. The transmitter is designed 
for easy maintenance, having only three basic parts: 
a high quality encapsulated motion amplifier; single- 
packaged pneumatics, servo-powered follow-up and 
relay valve; and interchangeable, time-tested actuating 
elements. It is assembled in a weatherproof case 
9 «x 7 & 4 in., which is diagonally split which makes 
all adjustments easily accessible by merely removing 
the cover. 

Circle 4 for further details. 


Transistor Analyser 

THIS instrument, Type 440, has been designed by 
Microcell Electronics to measure to a high degree of 
accuracy the parameters of p-n-p and n-p-n transistors. 

Parameters which can be measured are amplification 
factor (f), cut-off frequency (f’,,), collector leakage 
current (I’,,) and collector turnover voltage (Vo) of 
transistors (grounded emitter configuration) and V;, 
and I’,,, of diodes. 

Features of the instrument are the use of a differen- 
tial input, wide-band valve-voltmeter as a fB indicator 
and a wide-band oscillator as a signal source. The 
valve voltmeter form of indicator effectively nullifies 
errors due to spurious voltages developed across the 
ratio networks. The response of this valve voltmeter 
is within + 1-5dB from 1 kc/s to 10 Mc/s. The oscillator, 
which is a Wien bridge type, covers the range 1 ke/s- 
10 Mc/s andisamplitude stabilised to within + 1-5 dB. 

Collector supplies are fully stabilised as is the supply 
for the oscillator and valve voltmeter. 

Collector voltage and collector current are monitored 
on edge-type meters stacked one above the other so 
that both may be watched simultaneously and all the 
meters are fully protected against overload. Base 
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Transistor analyser Type 440 


current may be measured by plugging in an external 
meter, 

Provision is made for external adaptors to be used in 
order to measure transistor “‘h’’ parameters, ete. 


Specification 
Frequency Range 
Collector Supplies 


d.c. and 1 kc/s to 10 Mc/s 

0 to 100 volts, 30 mA 

0 to 10 volts, 3A 

Collector Current Meter (f.s.d.) 30 uA-—3 A in 6 ranges 

Turnover Voltage (Vto) ... 0-100 volts. (N.B. Current 
internally limited to 5 mA) 

Collector Leakage Current (I’co) Any voltage or current range 
as quoted above 

\mplification Factor (8B) Ranges 8 to 40 

40 to 200 

3% 

7°,, Maximum 


Accuracy ies as 
Base Current Modulation 
Oscillator 7 
Range a ia .... 1 ke/s to 10 Me/s in 4 ranges 
\mplitude Stability ... Within +2dB and 1dB 
over above range 
Valve Voltmeter 
Frequency Range 1 kc/s to 10 Mc/s 
Frequency Response si 1 dB and —2 dB, referred 
to 10 ke/s 
110/220 +-20 volts, 50/60 c/s, 
200 VA 
Dimensions, overall... oo SB OE ue BE ee. 
(30 « 35 « 53 cm) 
Standard Rack Mounting removed 
from case ... aay ... 19 in. (47 cm) 
Weight ee peu 50 Ib (23 kg) 
Circle 5 for further details. 


Power Requirement 


Dual Tachometer Tester 

TuIs tester is a dual stroboscope designed to provide 
facilities for calibrating and testing engine speed 
tachometers and generators, including helicopter types, 
dual engine speed types and synchroscopes. It is 
manufactured by Bryans Aeroquipment Ltd. 

Adaptor gearboxes together with adaptor couplings 
are supplied to cover most types of instruments, and 
are contained separately in a metal stowage case. 

The unit is supplied with a transistorised tuning 
fork, which provides a stable frequency of 50 cycles for 
operation of the neostron lamps, and a load test panel 
for testing currents, voltages and loadings of the 
3-phase type of engine speed generators. 
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The tester has a range of 100 to 6,000 r.p.m. generator 
speed when used with the following adaptor gearboxes 
which are supplied: 


Ratio of output shaft to Output shaft 


stroboscope tmage r.p.m. 
‘28 100 — 750 
1:4 200 — 1,500 
Bs 400 — 3,000 
E33 800 — 6,000 


The tester operates from a 220 volts a.c., 50 cycles, 
mains supply. It is also available to operate from 
110 volts a.c., 60 cycles. 

The tester consists of a } h.p. 220-230 volt, 50 cycle, 
split phase motor driving two mechanical infinitely 
variable speed gears by means of belts. The output 
shafts each carry a stroboscope drum into which is 
located a neostron lamp. On the top of each gearbox 
is a ring for locating the required adaptor gearbox; 
these boxes being secured in position by quick-release 
clamping screws. The adaptor gearboxes are each 
marked with gear ratios relative to the speed of the 
output shaft of the stroboscope drums (800-6,000r.p.m.). 

Control for the variable speed gears is by means of 
shafts connected to control knobs fitted to the tester 
frame. 

A power pack situated on the main platform provides 
the input for the mains supply to drive the motor, and 
the input for accepting the output frequency of the 
tuning fork for operating the neostron lamps. Suitable 
plug-in leads are provided from the power pack to each 
lamp. 

Circle 6 for further details. 


Silicon Epitaxial Transistor 

TEXAS INSTRUMENTS Ltpb. now have available silicon 
transistors manufactured by the epitaxial process. 
These transistors, at present designated Type X B26, will 
switch twice as fast as any other silicon transistor 
available, and will give useful amplification up to 200 
Mc/s. While it is expected to find its greatest applica- 
tion in electronic computers, this new transistor can 
also be used for a wide variety of small signal applica- 
tions. 

The epitaxial process consists of the carefully 
controlled growth, by vapour deposition, of a thin 
layer of high resistivity material on a substrate of very 
low resistivity material. The emitter and base layers 
are then formed by diffusion into the thin epitaxial 
layer. 

With the normal diffused transistor, the base and 
emitter layers are formed by the diffusion of impurities 
into a homogeneous wafer. The remainder of the wafer, 
which forms the collector region, must have a reason- 
ably high resistivity to obtain a satisfactory collector 
breakdown voltage; at the same time it should have as 
low a resistivity as possible to obtain a low collector 
saturation resistance. Thus, with the conventional 
structure, a compromise is necessary. 

With the epitaxial construction, both ideals can be 
achieved. The original silicon wafer is of very low 
resistivity and a thin epitaxial Jayer of high resistivity 
is deposited on to it. Base and emitter regions are 
formed in the epitaxial layer by the diffusion of impuri- 
ties as in the conventional device. The actual transistor 
function is confined to the three upper layers, with the 
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low resistivity substrate serving only as a platform or 
handling mechanism for ease of fabrication. 

By avoiding the previously enforced compromise on 
collector resistivity, the transistor design can be 
optimised, and the epitaxial silicon transistor promises a 
considerable improvement in bottoming voltage, which 
becomes independent of temperature, together with 
faster switching, a higher operating frequency and 
improved linearity of gain with current and temperature. 


Typical characteristics: X B26 


B f, on trot (saturated 
conditions) 
XB26 20 300 Mc/s 15 V max. 30 nsec 


Texas Instruments Ltd. are also introducing a range 
of three small-signal conventional silicon mesa tran- 
sistors Types 25102, 25103 and 25104. These are n-p-n 
diffused junction mesa transistors intended for general 
purpose use both in amplifier and switching applica- 
tions, over a wide range of frequency and ambient 
temperatures. They feature a 60-volt collector voltage 
rating, typical f, values in the region of 135 Mc/s and 
ambient operating temperatures up to 150°C. 


Typical characteristics Types 25102, 25103, 25104 


f, (typ ) Ves 
25102 20-50 120 Mc/s 60 V max. 
25103 40-100 135 Mc/s 60 V max. 
28104 80-200 150 Mc/s 60 V max. 


This type of transistor can be used over the fre- 
quency range d.c. to 100 Mc/s. 
Circle 7 for further details. 


Programme-controlled Vertical Milling Machine 
THE new EMI controlled Droop and Rein FS 80 N 
vertical milling machine foresees any programme 
irregularity or error in the tape and stops the machine 
before the workpiece is damaged. 

Previously, tape-controlled machines were equipped 
with a safety system which stopped the machine 
immediately an error had been made. The advantage 
of the new EMICON system is that the machine is 
stopped before the fault has affected the workpiece. 
Immediately the irregularity has been investigated and, 
if necessary corrected, cutting can continue. If the 
workpiece has a complicated profile and the irregularity 
occurs near the end of the programme, a large saving 
is made by eliminating the scrapping of a valuable 
workpiece. 

Droop and Rein have been making drilling and milling 
machines since 1890, but the FS 80N vertical mill is the 
company’s first tape-controlled machine. It is a 
general-purpose machine, particularly suitable for 
large die sinking because it is heavy and robust, and 
has a wide range of controlled movements. 

The table is fully supported along almost its entire 
length, the bed has widely-spaced slideways and the 
recirculating ball lead screws are centrally positioned. 
Hardened and ground gears give low backlash, low 
friction and long life. The machine is equipped with 
electrical servo-drives and measuring units in three 
axes—table, bed and headstock. 

EMICON system fitted to this machine provides 
several other facilities. It -gives continuous contour 
control in any two axes and very fine step control with 
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controlled feed speed in the third dimension. This 
speed can be independently set for “in” and “ out’ 
movements. A fully three-dimensional control systen: 
can be fitted to the machine if required. 

System also provides zero shifts in all axes, which 
facilitates accurate positioning of the workpiec 
considerably reducing the setting-up time. The inpu' 
programme can be corrected for the actual size of the 
cutter in use, even after a regrinding operation during 
the course of cutting a workpiece. 


Specification 
Diameter of spindle in first bearing -. 80mm 
Range of controlled movement across 

(bed) rer nme ee ais ... 450 mm 


Range of controlled movement, 
longitudinal (table) 


‘ ae 1,000 mm 
Range of controlled movement, 


vertical (headstock) oe _ .. 500mm 
Vertical handfeed of quill — ... 150mm 
Distance headstock to table, minimum ... 0 mm 

» Maximum ... 650mm 

Swivelling of he: udstock, both sides ox ae 
Range of spindle nr (18) 33—1,750 r.p.m. 
Size of table ‘ os .-» 1,650mm x 540mm 
Maximum traverse speed, not cutting, 

approx. ... ... 500mm p.m. 
Cutting speed, depe nding on nature of 

work a “se ... Upto 400 mm. p.m. 
Spindle power «+ 3ORp. 


Weight of machine with control c abinet 7,000 kg 
Circle 8 for further details. 


Gamma Radiation Monitors 

DESIGNED for high accuracy area monitoring of 
gamma radiation, both linear and logarithmic instru- 
ments have been introduced by AEI Instrumentation 
Division. 

To obtain optimum flatness of gamma energy 
response, both types employ a large and sensitive 
ionisation chamber filled with argon and air. An 
electrometer valve is used as a cathode follower. Other 
features are transistorised circuits (excluding the 
input electrometer stage) and an instrument failure 
system. The latter overrides the alarm trip and can be 
used to energise a visual or audible warning differing in 
character from the radiation alarm, thus eliminating 
the main source of false radiation alarms. Failure to 
safety is ensured, the relays being de-energised in the 
alarm condition. 

The instruments are contained in splash-proof cast- 
aluminium desiccated cases, and the ionisation chamber 
may be mounted remotely or on top of the case. 
Provision is made for remote recorder or meter facilities. 
To prevent their accidental or inadvertent alteration, 
all the setting controls have been made inaccessible; 
they, and the main fuse, can only be reached by 
withdrawing the chassis from the case. 

The linear instrument (Type G.M.1) has four meas- 
uring ranges: 0 — 125 mR/hour, 0 — 250 mR/hour, 
0 — 500 mR/hour, 0 — 1,000 mR/hour, with a relative 
accuracy of +3°%, f.s.d. and stability, over 7 days, of 
better than 2%. 

The type G.M.2 instrument has a measuring range 
extending from 0-1 mR/hour to 10 mR/hour calibrated 
logarithmically over 5 decades. It has a zero indication, 
a relative accuracy of +3%, f.s.d., and a stability of 
+2% over 7 days. 

Circle 9 for further details. 
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V.H.F. Signal Generator 

THE v.h.f. signal generator Type D from R.E.E. 
Telecommunications Ltd. is a completely transistorised 
portable test instrument. It is powered by internal 
mercury batteries, giving independence of mains 
supplies and freedom from warm-up drift. 


Specification 

Frequency ranges: 115 to 125 Mc/s 
125 to 135 Mc/s 

Output voltage: 0-1 yV to 10 mV 

Output impedance: 75 ohms 

R.F. leakage: Less than 0-2 pV 

Frequency drift: Less than 5 kc/s during 10 minute 
period 


Modulatior:: 400 c/s and c.w. 
A.F. output: Variable 0 to 1 V 
Calibration 

accuracy: 0-2% 
Power supply: 8 V mercury battery 
Dimensions: 93 x 9% x 4} in. 
Weight: 7 |b 


Circle 10 for further details. 


Flow Indicator 

SUITABLE for use on pressure lines, where flow is 
horizontal or vertical, the Model 112 vane type flow 
indicator manufactured by Suba Hydraulics Ltd. shows 
the approximate proportion of full flow. If desired a 
fractional scale can be incorporated at slight extra 
cost. Observation of the clarity and condition of 
liquid is possible, and the indicator operates equally 
well on upward and downward flow. Six sizes are 
obtainable to fit pipes from ? in. to 2}in. diameter, the 
overall dimensions ranging from 4} in. long by 143 in. 
to 6 in. long by 3in. The unit is constructed of bronze 
and pressure tested to 100 p.s.i. Finish is black 
wrinkle with chrome rings. The inlet and outlet are 
threaded B.S.P. Variations in construction to suit 
individual requirements can be supplied on request. 

Circle 11 for further details. 


Portable Pulse Generator 

THE portable pulse generator Type M.640 from Winston 

Electronics is capable of delivering fast high-voltage 
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triggering pulses from a low source impedance. The 
load capacity has a negligible effect on the rise time, the 
only effects being a small reduction in the size of the 
output pulse, and a slight shift in the pulse recurrence 


frequency. 


The available functions are free running operation, 
synchronisation of the free running condition, triggered 
operation with variation of the trigger level threshold 
and single angle operation by push-button. The 
instrument was initially designed and developed for the 
requirements of the Winston laboratories and works 
for high voltage trigger pulses at low output impedance 
without the outlay on an expensive pulse generator. 


Specification 

Pulse recurrence fre- 
quency range (free 
running) 

Pulse recurrence 
frequency range 
(triggering operation) 

Output voltage 


Output impedance 


Rise time 


Pulse width 


Output polarity 
Capacitive load required 
to reduce output by 

10% 


External synchronisation 
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10 p.p.s. to 100 kilopulses 
per sec. (k.p.p.s.) 


d.c. to 50 k.p.p.s. 


Continuously variable from 
0-65 volts 
500 ohms maximum (out- 
put level = } maximum). 
Lowest when output level 
potentiometer is at the ex- 
tremities of its travel (i.e., 
minimum and maximum 
output). 
Less than 0-15 microsec 
even when _ capacitively 
loaded 
Choice of 1, 10, 100 and 
1,000 microsec 
Positive or negative going 
300 pF (1 microsec range) 
1,500 pF (10 microsec range) 
6,000 pF (100 microsec 
range) 
0-1 pF (1 millisec range) 
From signals as low as } 
volt peak amplitude with 
polarity the same as the 
required output pulse 
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From signals of 5 volts peak 
amplitude or greater, trig- 
ger level adjustable. 
Triggering polarity is the 
same as that of the required 
output signal 

Operation by push-button. 
All pulse widths available. 
No possibility of double 
pulses. 

Two 67-5 volts Ever Ready 
Type B.101 batteries 


External trigger 


Single cycle (one shot) 


Battery requirements 


Mains operated power 
supply Available as a plug-in unit 
Current drain 1 to 10 mA, depending on 
setting of fine pulse recur- 
rence frequency control. 
Circle 12 for further details. 


Spring Clip for Industrial Thermometers 

A TIME saving modification for users of their bi-metal 
horizontal and vertical pattern industrial thermometers 
has been introduced by The British Rototherm Co. Ltd. 

The modification consists of a strong, adjustable 
steel spring clip secured on the base of the instrument. 
The clip firmly grips the body nut, eliminating entirely 
the gland and gland nut and the need for the use of a 
spanner. 

The clip has a non-tarnishable finish. 

The modification is available for use with or without 
separable pockets. 

For heating and similar liquid installations where the 
pocket is fitted permanently, the clip enables the 
instrument to be quickly attached or removed without 
draining the system. 

The clip modification is available for instruments in 
all standard temperature ranges in 2} in. and 4 in. dial 
sizes. 

Circle 13 for further details. 


Angle Encoding System 
A HIGH precision angle encoding system has been 
developed by the Norden Division of United Aircraft 
Corporation and is now available in the U.K. through 
Ketay Ltd. 

The complete system, known as BEL-5, divides a 
single shaft revolution into 360,000 parts and simul- 
taneously provides parallel real-time readouts in three 


q Spring clip for industrial thermometer 
Neutron generator p 


Angle encoding system 
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forms: electrical 8-4-2-1 binary coded decimal, electrical 
straight decimal, and visual decimal on neon number 
tubes. Other systems also available from Ketay 
provide pure binary resolutions of from 2'® to 2* in a 
single turn. 

Total weight of the system—which can be used for 
airborne use since it fulfils the requirements of 
MIL E-5400—is only 140 lb, its power requirements 
being 650 watts. 

Circle 14 for further details. 


Nuclear Television Camera 
AmonG the range of Dage television equipment now 
available in this country through Rank Precision 
Industries is a miniature radiation-resistant camera. 
The camera is of tubular shape and measures 2 x 63 in. 
It can be used with separate amplifier and control 
units located outside the radiation field. 
Circle 15 for further details. 


Neutron Generator 
THE neutron generator Type NGH 150 has been 
designed by 20th Century Electronics Ltd. to provide a 
source of neutrons of variable intensity and energy for 
use in the laboratory. 

The instrument produces 14 MeV neutrons. The 
deuterium ions are accelerated on to a tritium target, 
and the neutron output under continuous operation is 
of the order of 10?° neutrons per second. Fast neutrons 
can be moderated to produce thermal neutrons. The 
unit is continuously pumped and has an accelerating 
potential of 150 kV. 

In addition to this application as aneutron generator, 
the instrument can be quickly adapted to provide 
accelerated ion beams of deuterons or protons for other 
nuclear physics applications. 

The instrument would provide an extremely useful 
basic facility for colleges and universities for training in 
nuclear physics. 

Another application, in the analysis of high purity 
materials, is the use of the neutron generator to 
irradiate samples for radioactivation analysis tech- 
niques. 

The prototype mstrument is currently being 
employed in the testing of fission chambers and other 
neutron detectors manufactured by 20th Century 
Electronics Ltd. 

Circle 16 for further details. 
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Eiectrodeless Conductivity Measuring 
Instrument 
Tue conductivity measuring instrument developed by 
Industrial Instruments Inc., and available through 
George Meller Ltd., comprises a simple flow-through 
pipe section housing electrodeless cell and a combined 
electronic receiver with indicating scale and transmitter. 
The system output is linear with specific conductance 
and a number of conductivity ranges are available. In 
addition calibration in percentage concentration of 
specific electrolytes can be provided. Accuracy is 


within +1% full scale meter reading and manual or 
fully automatic temperature compensation can be 
provided. 

Standard meters are designed for continuous service 
at 100°C and 300 p.s.i. or intermittent 120°C, but other 
special conditions can be met. 

Circle 17 for further details. 














Heavy duty clamshell shutter gate 


Clamshell Shutter Gate 

A NEw type of pneumatically operated bin outlet has 
been produced by Lindars Automation Ltd. designed 
for the control of heavy materials from bins and 
hoppers. This is in the form of a heavy duty clamshell 
shutter gate which, while allowing a free flow to the 
material being discharged, has a positive action when 
closing which completely cuts off the material without 
the risk of jamming, even when handling large sized 
pieces of irregular shape. 

It is of robust construction in mild steel and all the 
operating mechanism is protected from dust and from 
contact with the material being handled, as it is placed 
outside the shutter gate body. This arrangement 
further ensures that all parts requiring maintenance are 
readily accessible. 

The valves may be worked electrically or manually 
and a series of shutter gates can be arranged for 
automatic operation by remote control, if necessary in 
a given sequence. Sealing strips to prevent air leakage 
can be fitted as an optional extra. 

Six standard sizes are available with openings 
ranging from 44 X 4} in. to 18 x 18 in. 

Circle 18 for further details. 
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Ceramic and Metal Gas-filled Line Protector 


TELEPHONE Apparatus Department of AEI Tele- 
communications Division are now offering a gas-filled 
line protector for telecommunication equipment and 
cables using only ceramic and metal parts. Designated 
the Type 16, it is of three-electrode design, is only a 
fraction of the volume of the conventional two-or 
three-electrode device, yet gives improved performance. 
Moreover, it can replace two or three two-electrode 
protectors. 

The use of high-temperature-brazed, ceramic-to- 
metal seals permits the envelope to run at high 
temperatures, allowing maximum current-handling 
capacity for its particular size. 

Dimensions of the new AEI component are 1% in. 
long and 3 in. diameter (49 « 9mm). 

The Type 16 protector is available in three ranges of 
d.c. striking voltage: 150-350 V (Type 16A), 300-500 V 
(Type 16B), and 600-900 V (Type 16C). A coating of 
heat-resistant enamel between electrodes gives added 
protection against dust and moisture deposits and is 
also coloured to indicate the striking voltage range. 

Operating delay is less than 1 microsecond when 
1,500 V d.c. with a rise-time of less than 0-1 micro- 
second is applied. The protector will withstand, without 
damage, ten l-second applications of 20 A a.c. every 
three minutes on any one section. It will also with- 
stand at least 150 mA a.c. for three hours without 
damage. Insulation resistance measured at 85 V is far 
greater than 1,000 megohms between any two electrodes 
and high insulation is maintained under high humidity 
conditions. 

Arc voltage is of the order of only 20 V, so the 
protector can handle heavy surge currents efficiently. 
On any gap it will withstand many hundreds of 100 
Joule discharges where peak current is greater than 
10,000 A. 

Mountings for the Type 16 protector are available in 
unit and strip form, and as cable terminals or pot-head 
insulators. 

Circle 19 for further details. 


Portable Dissolved Oxygen Analyser 

THIs instrument utilises a property of thallium; its 
inertness to water, and its rapid and quantitative 
reaction with oxygen dissolved in water. It is designed 
for occasional short period testing and is equipped with 
easily disconnected tubing fittings. 

The product of the reaction is soluble thallous 
hydroxide which, for each p.p.m. of dissolved oxygen, 
increases the conductivity of water by approximately 
35 micromhos/cm at 25°C. To reduce the background 
conductivity and increase the sensitivity of the method, 
where necessary, the water sample is first demineral- 
ised. The conductivity of the water is measured before 
and after passage through a bed of thallium turnings. 
The difference is directly related to the dissolved 
oxygen content of the water. 

Plant type continuous transmitting units for either 
high vacuum or very high pressure applications are 
also available. 

The dissolved oxygen analyser is manufactured by 
Industrial Instruments Inc. and is available in this 
country through George Meller Ltd. 

Circle 20 for further details. 
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Low-flow Controllers 

A RANGE of controllers which will automatically regulate 
flows as low as 1-47 cm3/min of gas (s.t.p. or 0-18 
cm3/min of liquid has been introduced by AEI 
Instrumentation Division. These controllers are par- 
ticularly suited to laboratory applications and to 
requirements of various analytical techniques. 

Two versions are available; one maintains a constant 
flow of gas or liquid through any external needle valve 
irrespective of downstream pressure variations; the 
other is for use when the downstream pressure is constant. 
Both versions are available in either brass or stainless 
steel. Brass controllers are suitable for use at pressures 
of 250 p.s.i. and temperatures up to 180°F; stainless 
steel ratings are 500 p.s.i. and 250°F or 390°F with 
reduced life. 

All these AEI controllers use feedback trom the 
supply or downstream flow line to maintain a constant 
differential across a spring loaded diaphragm in the 
instrument. This, in turn, regulates a valve plunger 
and thus flow to the needle valve. 

Circle 21 for further details. 


Digital Voltmeter 

In the d.c. digital voltmeter Type LM 902.2 from 
Solartron Laboratory Instruments Ltd., d.c. voltages 
from 100 uV to 1-5 kV are presented as a 4 digit 
display in decimal form with polarity discrimination. 
Display is by means of optical projection and is free 
from the ambiguity common to other systems of 
digital presentation. Red and black backgrounds 
signify positive and negative inputs respectively. 

Wide voltage measurements are covered in 5 ranges. 
The input impedance is 10 MQ, except on the two lower 
ranges, which have impedances of 1 MQ and 100 kQ. 
The long term accuracy is + 0-1° of maximum reading 
on each range. Two additi nal voltage ranges of 100 V 
to 1 kV have input impedances of 100 MQ anda measur- 
ing accuracy of + 0:5% 

The read-out time is constant at 280 milliseconds 
irrespective of the voltage input, which may be 
“ floated ’”’ up to 700 V with respect to earth. 

A “ check”’ position on the range switch permits zero 
setting and a calibration check. The internal Zener 
reference can be preset to its precise value and cor- 
rected if necessary against the built-in Weston stand- 
ard cell. 
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Digital voltmeter 


q Low-flow controller 
Metal film used in the thin film computerp 






Under 


voltages are 
measured continuously, any variations causing the 


normal (AuTO) operation, 
instrument to display a new reading. For maximum 
versatility of application, the LM 902.2 has an adjust- 
able ‘‘dead zone’’, which can (within limits) make the 
instrument insensitive to small changes in voltage. 
Thus, it is possible to obtain jitter-free readings in the 
presence of transients. 50 c/s ripple components that 
may be present on the voltage to be measured can be 
attenuated or rejected by switching in short or long 
time constants on the input circuit. 

When switched to SAMPLE mode of operation a 
single voltage reading is taken, either by manual 
operation of a panel button or by remote electrical 
command. This reading will remain on display until a 
succeeding sample is taken. 

Two 50-way sockets at the rear provide decimal 
coded digital information, polarity and print command 
signals suitable for feeding into a Venner TSA 65 
printer and an additional display unit. 

Circle 22 for further details. 


Magnetic Thin-film Memory Computer 
THE Remington Rand Univac 1107 computer uses a 
magnetic thin-film memory. 

The nucleus of the thin-film memory is a metal film, 
several millionths of an inch thick, of a circular shape 
deposited on a thin glass plate. The metal dot takes 
the place of the ferrite core as the unit to be magnetised, 
and it is equivalent to one bit. 

The film is placed on a suitable base, in this instance 
glass, by depositing vapours of ferro-magnetic metals 
such as iron, nickel and cobalt. In the Univac 1107 an 
81% nickel and 19% iron alloy is used. 

When the film is applied under controlled conditions, 
the magnetic state of the film is such that it can be 
switched in as little time as one nanosecond. 

The 1107 system employs a separate thin magnetic 
film control memory along with several other internal 
features which enables the system to gain additional 
speeds beyond those built in by electronic circuitry. 
These features include 16 arithmetic registers, 15 index 
registers with automatic incrementation, and partial 
word transfer capabilities. The 1107 uses its film mem- 
ory bank more than one million times per second in 
normal operation, while its two large banks of memory 
core are used up to 500,000 times per second. 
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This thin magnetic film memory enables the Univac 
1107 to attain internal referencing rates of speed 
measured in nanoseconds as compared to the millionths 
of a second for previous computer systems. 

Typical applications that can be processed on the 
Univac 1107 are scientific computation; data reduction 
and analyses; digital communication and switching 
systems ; tactical data and control systems; simulation ; 
logistics and intelligence systems; traffic control; 
reservation systems; and inventory and scheduling 
systems. 

The Univac 1107 also has a highly versatile input- 
output section which accommodates a wide range of 
peripheral equipment. External units such as drums, 
discs and tapes can be used to provide auxiliary 
storage. Such items as card units, printers and 
document-sensing devices serve as_ input-output 
equipment. 

The Univac 1107 is capable of communication with 
many other real-time devices such as analogue-to- 
digital and digital-to-analogue converters, key sets, 
printing telegraph equipment, as well as the Univac 
real-time system. 

Circle 23 for further details. 


Double-beam Oscilloscope 

SOLARTRON LABORATORY INSTRUMENTS LTD. now have 
available a rack-mounted double-beam oscilloscope 
CD 1016. 

It has two identical Y amplifiers, bandwidth of d.c. 
to 5 Mc/s (—3 dB), with a rise time of approximately 70 
musecs. Nine calibrated sensitivity ranges, switched in 
1-2-5 sequence, cover 100 mV/cm to 50 V/cm with 
+5% accuracy. Inadditiona fine control gives continu- 
ous coverage up to approximately 100 V/cm. The 
integral a.c. preamplifier preceding Y, gives six 
additional sensitivity ranges with a maximum sen- 
sitivity of 1 mV/cm. The input impedance is 1 MQ and 
30 pF. Inputs may be “‘floated”’ up to 500 V (+-ve or 
—ve) relative to chassis for displaying signals isolated 
from earth. 

The time-base covers 1 cm/psec to 2 cm/sec in 
eighteen calibrated ranges, in 1-2-5 sequence with 
+5% measuring accuracy. A fine control with a 
calibration position gives continuous coverage to 
I cm/sec. The maximum sweep speed of 5 cm/ysec may 
be obtained by using X expansion. The oscilloscope 
may be triggered internally or externally (+ ve or —ve) 
on TV frame, TV line, Auto or Normal modes. “Level’’ 
and “Stability” controls permit accurate and reliable 
triggering at a selected point on the displayed wave- 
form. 

A “bootstrap” type time-base is employed giving a 
linearity better than 1%. The time-base waveform 
(10 V peak-to-peak) is available at a socket on the front 
panel. 

The X amplifier (bandwidth d.c.-750 kc/s) has a 
continuously variable sensitivity from 0-15 V/cm to 
1:5 V/cm. Direct access to this amplifier is available 
for external signals. 

A square wave of } volt peak-to-peak +1%, at mains 
frequency, is available for calibration of the time-base 
and Y sensitivity. 

Stabilised e.h.t. enables calibration accuracy to be 
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Double-beam oscilloscope 


maintained regardless of brightness levels. A 34 in. 
diameter double gun c.r.t. Type 3AZP31 is used. 

Mains input 100-125 V/200-250 V, 45-66c/s. Dimen- 
sions of the oscilloscope are 5} x 19 x 14} in. overall 
(13 in. behind front panel). Weight 25 lb. 

Circle 24 for further details. 


Flow Valve 


HONEYWELL CoNnTROLS LTD. have designed a new flow 
valve to control hot water flow in a small bore central 
heating installation where it is advantageous to control 
one area or “zone” at a different room temperature 
from the rest of the building. 

The Hydronic zone valve (Type Number V8031A) is 
a low voltage appliance (24 V a.c.) which, on signals 
from a low voltage room thermostat, provides two posi- 
tion control of hot water flow. It can be operated by any 
Honeywell 24 V room thermostat, either of the con- 
ventional type, or one providing automatically 
scheduled depression of temperature at night. 

An integral cam-operated auxiliary switch is provided 
to provide circulator and burner control, where these 
should operate in sympathy with the valve. 

It is ideally applied to domestic installations where 
siting or occupancy place an uneven load on the system 
—for instance a rarely used room in a normally crowded 
building or a north facing room in a house with most of 
its windows facing south. 

The valve is supplied in sizes of #in., lin, 1} in. and 
operates to pressures under 50 p.s.i. 

List prices: }in.—{13 8s. 6d. 

1 in.—{14 2s. 9d. 
1} in.—{15 Is. Od. 
Delivery: Two months. 
Circle 25 for further details. 


Digital Voltmeter 

THE Series 5000 transistorised digital voltmeter from 
Electronic Associates Ltd. features very high input 
impedance that does not depend upon a null condition 
within the instrument. This “ full-time” high input 
impedance prevents excessive loading of. critical 
circuits when the instrument probe is first applied. 
Solid state computer-type amplifiers are used in the 
loading circuit to achieve the “ full-time ’’ high input 
impedance. These amplifiers are also used for precise 
sign changing and include a special filter which may be 
switched into smooth noisy input signals. 
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An average of 200 readings per second is achieved 
with a +0-01% accuracy relative to either an external 
reference or the precise internal Zener reference. A 
high brilliance in-line, in-plane projection readout is 
used to display the four-digit reading, decimal point 
and sign. Large numerals are visible up to fifty feet and 
up to seventy degrees of access in all directions. In 
addition to its easy-to-read projection display the 
Series 5000 provides decimal and binary-coded decimal 
electrical outputs for driving a variety of accessories. 
Dimensions, including case, are 19} in. wide, 6} in. 
high and 17} in. deep. 

Circle 26 for further details. 


Very High Pressure Airhydropump 

CHARLES S. MADAN & Co. Lip. have added a new 
model to their range of Madan Airhydropumps. This 
produces pressures up to 100,000 p.s.i. from compressed 
air at 80/100 p.s.i. The illustration shows this pump 
mounted in a steel safety cabinet with a separate 
compartment for the article under test and with all 
controJs outside. The pressure gauge is also protected 
and is viewed through mirrors. The doors of the safety 
cabinet are electrically controlled to prevent their being 
operated while the system is under pressure. 

This Airhydropump is a reciprocating pump with an 
output of just over 6 in3/min at 10,000 p.s.i. falling 
to just under 2 in3/min at 90,000 p.s.i. The pres- 
sure is fully controllable from 10,000 p.s.i. to 100,000 
p.s.i. by means of the air control valve. The pressure 
may be raised gradually by hand or, alternatively, the 
air control valve may be set to produce the required 
pressure. When the air is switched on the pump will 
reciprocate until the preset pressure is reached when it 
will come to rest in a state of balance and the pressure 
will be maintained indefinitely without consuming any 
air. If there is a leak in the article under test, the pump 
will continue to reciprocate. 

A complete range of control valves, pressure release 
valves, elbows, tees and couplings have been designed 
for use with the pump and are made in a high quality 
steel, heat-treated and normalised, and tested to 
120,000 p.s.i. The Madan high pressure pipe connection 
has been proved to be satisfactory at pressures up to 





Airhydropump 
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132,000 p.s.i., the connection can be made and broken 
repeatedly. 

In addition to testing the valves and fittings, the 
pump installed in the works at Altrincham has been 
engaged in testing customers’ own material such as 
tubing and valves and has been up to pressure many 
hundreds of times, a high proportion being burst tests, 
and has been virtually trouble free. It has also been 
overloaded to give a pressure of 132,000 p.s.i. The 
recommended hydraulic medium is D.T.D.585. 

Circle 27 for further details. 


Electronic Timers 

ELECTRONIC TIMERS ZS.11 and ZS.14 are used to delay 
the operation of output relay contacts, or as timers to 
operate an input or output circuit at a predetermined 
interval by retarding each leading half-cycle of the 
anode voltage after each non-conducting period, to 
control welding, to regulate time-exposure, or as 
automatic re-cycling timers, and generally in all kinds 
of automatic controls. 

With the ZS.11, the timing capacitor is charged 
through pre-selected resistors to give delay times up to 
120 seconds. A voltage stabiliser is incorporated to 
eliminate interference from mains fluctuations. 

With the ZS.14, the controlling resistors are replaced 
by an ionisation chamber to ensure far longer delay 
times, and as this is unaffected by mains voltage 
fluctuations no voltage stabiliser is needed. 

The only electro-magnetic component used is a 
compact relay with a contact rating of 1,300 watts. The 
timers incorporate ELESTA cold cathode tubes. Several 
timers can be combined for programme control for 
periodic or aperiodic operation. Complete programme 
controllers, incorporating several timers, are available 
to special order. 

Ranges of timing periods: 
ZS.11ES & FS ZS.14E & F 
0-1 -  Isec 6 -— 36sec 4 -— 24 min 
05- Ssec 12- 72sec 10- 60min 
2 - 20sec 25 - 150sec 20 - 120 min 
6 - 60sec 1-—- 6min 40 — 240 min 

12 - 120sec 2—- 12min 
Operating voltage: 220 V + 15%, 40/60 c/s, a.c. 
Contact rating: 220 V a.c., 6 amp, with separate 
make and break contacts. 

Max. 10 VA with ignited tube (both 

relays working); negligibly small 

with extinguished tube (relays 

inactive). 

+ 3% with mains fluctuations of 

+ 10%. 

Control: By operating contacts or by im- 
pulse after each operation. 

Tubes: 1 ELesta ER.2 discharge tube, 

2 E.esta ES.11 (only with ZS.11) 

sub-miniature voltage stabilisers. 

Fuse rating = 100 mA. Dimensions 

=5 x 20mm. 

2 1b 11 0z. (1-2 Kilo). 


Consumption : 


Accuracy: 


Mains Fuse: 
Net Weight: 
Electronic timer ZS.15 incorporates two electronic 


delay-action stages whose timing periods can be set 
independently of each other, as well as a mains rectifier 
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Elesta electronic timers 


and a stabiliser for voltage reference. The apparatus is 
used also as a re-cycling timer with separately adjust- 
able impulse and internal durations, or as a twin-stage 
interval timer for aperiodic operation. 

It can be used as a timer for conveyor belt or trans- 
port installations; as a control for pneumatic tools and 
machines, and for signal installations, presses, welding 
machines; as a thermostat to switch circuits on and off; 
as a control for chemical and measuring installations, 
for medical apparatus (artificial heart pulser or for 
artificial respiration), etc. 

Operating Voltage: 220 V + 15%, 40/60 c/s, a.c. 
Contact rating: 220 V a.c. at 6 A, ohmic load. 
Control : By making or breaking switch 
contacts, or by impulse after each 
operation. 
Ranges of timing periods: Any one of the following 
nominal pexiods can be supplied for each stage: 


0-1 -— 1 sec 2 — 20 sec 12 — 120 sec 
0-5 — 5 sec 6 — 60 sec 18 — 180 sec 
Accuracy: + 3% for mains fluctuations of 
10%. 
Finish: Grey stove enamelled welded metal 


housing, with terminal gland con- 
nection (PGI11). 
Net Weight: 5 lb 10 0z (2-55 Kilo). 
Circle 28 for further details. 


Mechanically Operated Adjustable Pulse Switch 
A NEW switch introduced by Honeywell Controls Ltd. 
provides a means of obtaining an electrical pulse of 
predetermined length. 

Known as the 1.P.D.1, the switch is designed for 
industrial applications in which momentary opening 
and closing of a circuit is necessary. For example, it 
is useful when controlling pneumatic valves where 
permanent-duty solenoids are not used. The 1.P.D.1, 
minimises electrical component failure caused by pro- 
longed energising of circuit. 

The entire pulse operation—a single pulse consisting 
of actuation and release—is accomplished by de- 
pressing the operating plunger which closes the con- 
tacts during a definite length of travel of the actuating 
rod. The pulse length, or “circuit on-time’, is directly 
dependent on the speed of external plunger motion; 
a simple field adjustment can change the pulse length 
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Minrac 17 connectors 


from 0-030 in. to 0-450 in., beyond which it becomes a 
standard limit switch. 

The unit has a life rating of 5 million operations. It is 
impervious to the entry of oil, water and dust, when 
properly connected to sealed conduit. 

Electrical rating of the single-pole double throw 
contact is 10 amp, 125, 250 or 480 V a.c.; $ amp, 
125 V d.c.; } amp, 250 V d.c. 

Circle 29 for further details. 


“ MinRac 17” Connectors 


THE new 17 Series of Amphenol-Borg miniature rack 
and panel connectors make provision for up to 50 
contacts in approximately half the insert space for 
standard size rack and panel connectors. 

‘““ MinRac 17 ” connectors are approximately half the 
weight of standard size rack and panel connectors. 
The nylon insulation provides strength and high 
electrical efficiency and yet is in itself light in weight. 
Shells are of cadmium plated steel with clear chromate 
treatment or, alternatively, gold iridite treatment. 
Solder or crimp type contacts are gold plated and accept 
a maximum of 21 s.w.g. conductors. 

‘““Poke-Home”’ contacts enable the leads to be 
soldered or crimped into the contacts away from the 
mounted or unmounted connector, and then inserted 
in any desired position. This feature is obviously of 
considerable value where circuits must be changed or 
re-located, as this can be carried out with ease without 
disturbing the connector itself. 

The ‘“‘MinRac 17” Series are completely interchange- 
able with all similarly styled connectors now available. 
They are available as panel or line connectors, with or 
without cable housing. There are 9, 15, 25, 37 or 50 
contact versions. 

Circle 30 for further details. 


Medium Power Silicon Stacks 
A NEW range of medium power silicon rectifier stacks 
is now being offered by International Rectifier Co. 
(G.B.) Ltd. The range of stacks is designed to cover the 
most commonly met outputs for power supplies in such 
equipment as power amplifiers, radio transmission gear, 
computer power packs, etc. 

Stacks are available in single phase half-wave, single 
phase bridge and three-phase bridge configurations, 
and are available on short delivery. The stacks 
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have efficiencies of up to 98%, thus reducing heating 
problems. Their high output to size ratio makes them 
easily interchangeable in existing equipments, and 
reduces space requirements in new designs to a mini- 
mum. _ All assemblies are robustly constructed with 
“ plate lock ’’ fins and terminals, open-ended mounting 
slots and colour coded terminals. A full tropical finish 
is applied to every stack at no extra charge. 
Circle 31 for further details. 


Electronic Switch 
HONEYWELL ContTROLS LTD. have introduced a new 
mechanical switch incorporating an electronic circuit. 

It gives a “‘bounce-free’”’ voltage output for applica- 
tions involving high-speed electronic components that 
operate in less than a microsecond. The pre-engineered 
assembly saves space and cuts design time in elimi- 
nating spurious voltage pulses caused by contact 
bounce. 

Four basic circuits are available; one gives a positive 
output to accommodate resistive loads of 100-500 ohms, 
another 500 ohms or greater, and two give a negative 
output voltage at these loads. 

Output voltage is only 1-4% less than input. 
Maximum standby voltage is 4% of output. Operating 
temperature range is 32 to 130°F (0 to 55°C). 

A wide variety of push-button and toggle assemblies 
is available though the circuit package can be supplied 
as a unit for any double-throw switch. 

Circle 32 for further details. 


WWluminated Digital Indicator 

THE Digivisor, developed and produced by The Electri- 
cal Apparatus Co. Ltd., is an illuminated digital 
indicator whose design incorporates a miniature 
moving coil unit having a micro film fitted to the 
moving element in place of the normal pointer. A 
single 6 volt lamp provides the source of illumination 
and the image of the film characters is projected on to 
the viewing screen, normally 0 to 9 for in-line read-out. 

The power required to indicate the digital read-out is 
such that the Digivisor can be used in electronic coun- 
ters and computers, etc., directly from transistorised 
decade units without intermediate amplification. 

The projected image is jin. high and the unit has 
front fixing brackets with centres at 2} in. The case 
dimensions are 1? * 1} x 6in. 

Circle 33 for further details. 


Pulse Transformers 

By means of pulse transformers, Plessey Nucleonics 
Ltd., of Northampton, have recently solved the problem 
of transmitting small amplitude pulses from nuclear 
radiation detectors over long lengths of cable, without 
having to use a head amplifier. 

The effect of long lengths of cable on the performance 
of neutron sensitive pulse counters, generally located a 
considerable distance from the main pulse amplifier, is 
to reduce the voltage amplitude of the charge pulse at 
the amplifier input grid. But by using pulse trans- 
formers to match to the cable, Plessey Nucleonics Ltd. 
have overcome this difficulty, since the coaxial cable 
now behaves as a transmission line. This reduces the 
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loss in pulse height to that due to the normal r.f. 
attenuation in the cable, and it is unnecessary to use a 
head amplifier in an inaccessible position near the 
counter in order to maintain a good signal/noise ratio. 

The pulse transformers are used in pairs, one being 
fitted to the detector and the other to the head amplifier. 
Thus long lengths of cable can be used without appreci- 
able attenuation of the original signal or limitation of 
the counter performance. 

Circle 34 for further details. 


Germanium Switching Transistors 
RCA’s germanium p-n-p Types RCA-2N414 and 
2N1450 are suitable for switching applications in 
industrial and military data-processing systems. 
RCA-2N414 Alloy-junction type for medium-speed 
switching applications with high col- 
lector-current rating of 400 mA and 
maximum dissipation of 150 mW. 
RCA-2N1450 Drift-field type for non-saturating 


high-speed switching applications. 
Short switching time: “turn-on”, 
100 muypsec max; “ turn-off’, 85 


mupsec max. 
Circle 35 for further details. 


Aerosol-packed Silicone Grease 

THE silicone grease MS4, used for protecting and 
insulating ignition systems and electrical equipment, is 
now being marketed in an aerosol pack, under the name 
Ambersil MS4, by Amber Oils Ltd. 

MS4, a product of Midland Silicones Limited, has 
good dielectric properties, is highly water-repellent and 
oxidation-resistant, and has a working temperature 
range from —50 to +200°C. It readily adheres to the 
dry surfaces of metals, ceramics, rubber and other 
insulating materials, giving them high surface resistivity 
to tracking and the effects of corona discharge. MS4 
tends to protect and maintain the flexibility and 
resilience of natural and synthetic rubbers, vinyl 
plastics and similar materials. 

MS4 is used for the protection of ignition systems by 
excluding moisture and preventing electrical leakages 
along insulation surfaces under moisture condensing 
conditions. At high altitudes, its ability to serve as an 
auxiliary dielectric cable and terminal insulation helps 
to eliminate corona discharge. MS4 is also widely used 
in aircraft for the protection of electrical and electronic 
equipment. In the electronics industry, it is used as a 
sealing and potting compound, and for treatment of the 
anode terminal on cathode ray tubes to prevent leakage 
due to moisture. MS4 is also a useful and versatile 
maintenance material for electrical transmission and 
power equipment, for such purposes as treating motor 
terminal panels, plugs and sockets of trailing cables, 
battery leads and terminals for equipment situated in 
wet and corrosive conditions such as quarries and 
coalmines. As a preservative and lubricant, MS4 is 
applied to insulated cable before it is drawn through 
conduits. Among many other applications, MS4 can also 
be used to prevent corrosion and sticking of contacting 
machined surfaces and gaskets. 

The MS4 product in Ambersil MS4 is approved under 
the Ministry of Aviation specification D.T.D. 900/ 
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Approval No. 4298. It holds many other specifications 
and reference numbers. Amber Oils Ltd. are authorised 
to issue Approved Certificates by the Air Registration 
Board. 
The prices of Ambersil MS4 range as follows: 
One 120z tin 15/- per tin 
1 dozen 12 0z tins 13/-— per tin 
3 dozen 12 oz tins 11/6 per tin 
1 gross 12 0z tins 10/- per tin 
Circle 36 for further details. 


Electric Measuring and Control System with True 
Two-wire Working 

A NEW electric measuring and control system, with true 
two-wire d.c. transmission, is announced by Honeywell 
Controls Ltd., known as the ElectriK Tel-O-Set system 
and is the first two-wire transmission instrumentation 
to emerge. 

Direct current transmission of the signal at 4-20 
milliamp is used along a pair of wires that also carry 
the 42 volt d.c. power supply. There are no field power 
connections and shielding of the transmission wires is 
not required. 

Suitable for any of the usual industrial process 
control duties, the ElectriK Tel-O-Set system provides 
many modes of control, including ‘“‘proportional plus 
reset plus rate action”’. 

The basic system comprises a transmitter, a 5} inch 
by 6 inch receiver-controller and a valve operator. 
Standard alternative units include circular scale as well 
as strip chart controllers, simple recorders, millivolt-to- 
current transmitters, process-pressure-to-current trans- 
mitters, differential pressure-to-current transmitters, 
transducers for standard pneumatic-to-electric signals 
and vice versa; additionally, the control unit with the 


Tel-O-Set recorder may be arranged for front-of-panel - 


or back-of-panel adjustment. All these units are fully 
transistorised. 

All field units operate on the force-balance principle 
and operate in ambient temperatures of —40 to 150°F. 
The recorder instruments have a 6-month ink supply, 
daily chart tear-off and 30-day rewind. Process and 
external electrical connection field-mounted trans- 
mitters are isolated from inside the case for convenience 
in maintenance. 

Honeywell Controls Ltd. are to supply their first big 
scheme of this kind for the 720-mile northern Indian 
pipeline for Oil India Private Ltd. this year. 

Circle 37 for further details. 


Gamma Flow Detector NE 813 

NUCLEAR ENTERPRISES have developed a flow counter 
suitable for continuous monitoring of gamma activity 
in liquids and gases. The NE 813 detector consists of 
an 8 ft length of 1-3 mm inner diameter p.t.f.e. tubing 
coiled on a 1} in. diameter rod of plastic phosphor 
NE 102, and inserted in a 5 in. diameter * 5 in. high 
well-type unit of plastic phosphor NE 102. 

The detector is suitable for the monitoring of effluents 
from ion exchange columns, for monitoring of activity 
of isotopes in aqueous or organic media, and for the 
analysis of activity in process streams. This unit is of 
particular value in radiation detection of biological 
fluids in medical and biochemical studies, and may also 
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be used for the measurement of gamma activity of 
liquids in static systems. 

The NE 813 detector is supplied with an efficient 
reflector and can be mounted directly on any standard 
5 in. diameter photomultiplier using silicone fluid as a 
coupling medium. 

Circle 38 for further details. 


Precision Potentiometer 

PRECISION potentiometers incorporating CIlC—Super- 
Con film elements are now available through Computer 
Controls Ltd. for application in analogue computers, 
and industrial instrumentation and control. They 
were originally restricted for use in missile and fire- 
control projects. 

These potentiometers are capable of normal operation 
at 2,000 r.p.m. and have a life rating of a minimum of 
30 million operations at 100 r.p.m. Noise value is 
constant over the entire resistance track and does not 
increase with speed of rotation. 

Linear models to a linearity accuracy of 0-01% and 
sine-cosine models to a conformity of 0-025% are in 
current production. There is also a range of rectilinear 
potentiometers up to 16 inch in track length. The 
smallest of the units is the size 05 Model 51 measuring 
only } inch diameter, and available down to 0-2% 
linearity even at 500 ohms. 

Circle 39 for further details. 


Dewpoint Measuring Unit 

A NEW dewpoint measuring unit has been developed by 
Shaw Moisture Meters for permanent installation to 
measure moisture in dry gas or air lines. 

A small flow of the gas or dry air, of which the mois- 
ture content is required to be indicated or controlled, 
is taken through the measuring unit. The unit contains 
a replaceable ceramic filter and also the sensing probe 
which is connected to an indicating or recording 
instrument. The actual sensing element is despatched 
in a sealed packing in which it is stored until after the 
measuring unit is installed and purged with dry gas for 
an hour or two to dry it. 

The advantages over previous methods are the small 
cost, and simplicity. No attention whatever is needed 
and the range of the instrument is such that no gas has 
yet been encountered in practice which is too dry for the 
moisture to be indicated. 

As the range is down to —150°C dewpoint there are 
many applications for the new device in atomic power 
stations, chemical, semiconductor, refrigeration, food, 
metallurgical and radio valve manufacturing industries. 

It is suitable for almost all gases. 

The price is £10 Os. Od. and delivery is from stock. 

Circle 40 for further details. 


Heavy Duty Single Seat Control Valve 

Crospy VALVE & ENGINEERING Co. Ltp. have 
introduced a new Masoneilan single seat heavy duty 
globe valve body. 

Extra heavy top guiding of the plug eliminates the 
need for orthodox bottom guiding, reducing turbulent 
flow and trouble due to any solid particles which may 
be in suspension. 
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Careful attention to body and port design to give a 
streamline flow, plus the elimination of the bottom 
guide, permits a greater rate of flow through a given 
seat diameter. These flow engineering features enable 
the new 20,000 Series valves to have a much greater 
C, or flow capacity, the capacity being approximately 
equal to that of the equivalent line size double seat 
control valve. Also the new valve will withstand 
considerably greater out-of-balance pressure across the 
seat compared with that of an orthodox single seat 
control valve and still give tight shut-off and stable 
throttling control. 

Another versatile feature of this new valve is the fact 
that each size of valve is available with a wide range of 
interchangeable reduced area plugs and seats for tem- 
porary conditions, lower flows, higher pressure drops, 
later increased throughput, etc. 

The 20,000 Series valves are available screwed 
3 to 2 in. with trim sizes } in., 3 in., } in., ? in., 1} in., 
2 in., flanged ? to 10 in. with not less than four trim 
sizes for each line size valve. Standard materials are 
carbon steel body, with stainless steel trim; other 
materials are available to order. 

Replacing the lower guide by the exceptionally heavy 
duty top guide reduces the possibility of trouble on 
services involving fluids having solids in suspension which 
could be trapped in the normal type of bottom guide. 

This new valve adds the performance characteristics 
of an angle type control valve to the advantage of the 
simplified pipework of a straight through type of body. 
The valve has high capacity, high permissible pressure 
drop, minimum working parts in contact with the 
fluid and large range of interchangeable trims. 

Circle 41 for further details. 


Miniature Transistor Amplifiers 
AMPLIVOX are producing a range of small audio fre- 
quency amplifiers using miniature techniques which 







Miniature transistor amplifiers p 


q Masoneilan control valve 


High accuracy displacement » 
transducer for 20 in. range 
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achieve microcircuit proportions. Component densities 
up to several hundred per cubic inch are obtained by 
using conventional wiring methods. 

The larger amplifier illustrated enables a minia‘ure 
magnetic microphone to be used in a carbon microphone 
circuit for superior intelligibility and better signal/ 
noise ratio. It is available in several different forms, 
one of which is encapsulated and designed to meet 
Ministry climatic requirements. 

The sub-miniature unit with a component density 
of over three hundred per cubic inch is a three transistor 
amplifier mounted on a printed circuit board that 
measures about 0-5 inches by 0-2 inches. The gain, 
which is stabilised by feedback, is 76 dB and the power 
output is approximately 1 mW into 600 ohms. 

Circle 42 for further details. 


Length Measurement and Position Control 
REILLY ENGINEERING LTD. have developed and are now 
marketing a new system of displacement measurement. 
The system relies for its accuracy and stability on being 
made in the same way as slip gauges, which are the 
standards to which industry normally works. 

The standard form of measuring element consists of 
a series of accurately made cylinders insulated from 
each other, threaded on a tie-rod and cemented and 
clamped together. These are then connected to an a.c, 
supply and when a further ring of larger diameter moves 
over the standard rings, the voltage induced in it is an 
exact indication of its position on the shaft. The 
concentricity of the shaft in the head is not important. 

The housing shields the interpolator which is rigidly 
fixed inside and insulated. The measurement is made 
by the relative movement of the housing to the shaft, 
and the point of reference is the geometrical centre of 
the housing. Two leads connect the transducer to the 
indicator unit, one from the shaft and one from the 
interpolator. 
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There are no moving parts in the transducer other 
than the head sliding on the shaft, i.e., the position 
indicated is that of the head relative to the shaft and 
length is measured by the difference in two successive 
positions of the head. The position is indicated within 
10 seconds of switching the unit on, no other warming 
up period is needed. The same considerations for 
temperature coefficient applies as for standard slip 
gauges, i.e., it is standardised at 20°C and changes in 
calibration by +11 parts per million per degree C. 

To avoid making very accurate measurement of 
voltage, the circuit is constructed as a bridge so that the 
position of the pick-up relative to the row of segments 
is compared with the position of a tap on a transformer. 
The position of the head is indicated by adjusting the 
taps on transformers until the potential of the inter- 
polating electrode is seen to be zero by the centre zero 
meter. The number of taps on the transformer can be 
increased indefinitely by a series of cascaded decade 
units. 

The system may be used in a number of ways. A 
dimension may be set on the switches and the head 
moved on the shaft until the meter reads zero, or the 
head or shaft may be moved, and the switches made to 
drive themselves automatically, so that they con- 
tinuously monitor the movement under observation. 
The dimension may then be displayed on large number 
lamps and in a remote position. Because the output 
of the bridge is a phase-sensitive system which always 
indicates the direction which it is necessary to move to 
restore balance, and has a signal proportional to the 
displacement, it is an ideal signal for automatic posi- 
tioning systems. It will enable a device to be positioned 
at any desired speed and give warning as to when the 
balance position is approached so that slowing is 
achieved in optimum time. q 

Transducers are normally made from steel, but can 
be in any material, brass, ceramic, or Invar to suit the 
particular application. 


Method of Indication 

The position of the transducer head can be indicated in 
a number of ways. The simplest has a number of 
decade switches and a centre zero meter. For example, 
a 10 inch transducer has 5 decade switches, the first has 
10 steps each representing 1 inch, the second 10 steps 
each representing 0-1 inch, and so on to the last which 
has 10 steps, of 0-001 inch each. 

The meter is calibrated +0-001 inch on the most 
sensitive range and moves either to the left or right 
depending on whether the transducer head is to the 
left or right of the position indicated by the decade 
switches. 


Sensitivity 

With the transducer in a given position, the switches 
are adjusted, one by one, until the meter reads zero— 
an operation which takes on the average 10 seconds. 
The zero can be adjusted to be within +0-000,05 inch 
as indicated by the meter and a movement of +0-000,02 
inch is clearly visible on the most sensitive range. 

The meter may be used to measure small displace- 
ments, thus it will measure +0-001 inch to an accuracy 
of 0-000,02 inch on the most sensitive range of the 
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0-10 to 0-100 inch transducers, and +0-000,1 inch to 
an accuracy of +0-000,005 on the 0-1 inch unit. The 
meter sensitivity may be adjusted in steps of 10 over a 
range of 100 to 1 so that the 0-10 to 0-100 inch units 
can read 0-1 inch full scale with an accuracy of +2%. 
This helps the balance adjustment, since the balance 
position can be approached with the meter in its least 
sensitive position and the final adjustment made with 
it at its most sensitive. 

The following are the provisional accuracies for 
various segment lengths: 


2 in. segment + 0-000,25 over the first 10 


1 in. m + 0-000,1 inches of displace- 
} in. e + 0-000,04 ment, after that 
} in. ee + 0-000,015 pro-rata. 


All transducers, and particularly those using } in. and 
} in. segments, should be adjusted after installation in 
the equipment with which they are to be used in order 
to realise the final accuracy. These tolerances are for 
constant temperature conditions. 

Circle 43 for further details. 


Sectional Hot Rooms 

It has been found that additional to electrically- 
heated laboratory apparatus such as_ incubators, 
ovens, baths, etc., it is often desirable to employ a 
room which may be maintained at a constant and exact 
degree of heat. These electrically heated chambers, 
termed ‘‘ hot rooms ’’, are kept at a constant tempera- 
ture. 

Commercial undertakings find a ready application 
for the rooms in “ ageing’”’ and deterioration tests 
under varying conditions. 

The Hearson sectional hot rooms have been designed 
specially for continuous use and are, in fact, less 
expensive than the conventional type of biological 
incubator in terms of cost per cubic foot. All sections 
are easily transportable and can be passed through 
normal door openings for erection on site by unskilled 
labour. 

The interior of the rooms offer considerable space for 
the erection of storage racks; racking is not included 
with the rooms, but quotations can be given on receipt 
of full details as to exact requ'rements. 

Heating is effected by forced air recirculation and 
the heating unit is similar to the Hearson system em- 
ployed in fixed installations. The heaters are enclosed 
and at no time do they exceed black heat. 

Mounted in the unit with the heaters is either a 
15 in. or 18 in. fan, according to the size of the room, 
together with a safety thermostat which operates if the 
room exceeds the set temperature or in the case of fan 
failure. 

The standard rooms are normally designed to operate 
from a few degrees above ambient up to a maximum 
temperature of 40°C. Control is by an indicating 
thermometer-regulator giving overall temperature 
variation in the room within the limits of +0-5°C. 
Mounted on the control panel are fuses for each circuit 
and a contactor of the non-resetting type operated by 
the safety thermostat which requires the room to be 
cooled to normal working temperature before the 
contactor can be reset. 

Circle 44 for further details. 
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Batchcounter 


Batchcounting 

ELECTRONIC MACHINE Co. Ltp. have now re-designed 
their ‘‘ B.C.’ range of units to provide a more flexible 
form of basic “ off-the-shelf ’’ type of instrument. 

By the inclusion of the necessary stampings and 
fixing lugs together with a comprehensive printed 
circuitry it is now possible to take a “ nearly’ com- 
pleted unit off the shelf and in a few minutes include the 
necessary component to meet the requirements of the 
stated application. 

Conditions under which the instrument may be 
installed are also taken care of by the industrial 
re-styling of the cabinet. 

The unit is made for rack, panel or case mounting to 
standard G.P.O. sizes. 

The illustration shows this unit in the new standard 
type individual cabinet which is finished in a_poly- 
chromatic grey and has a cast black metal picture type 
frame which provides substantial protection to the 
front panel with its controls, switches and dekatrons. 

Design of circuitry is such that the unit can be easily 
modified to accommodate such applications as dual 
outputs, time delays, microswitch, photocell and 
magnetic pick-up input devices, speed of count being 
up to 20,000 per minute. 

Circle 45 for further details. 


Portable Electrocardiograph 

A MINIATURE portable electrocardiograph, measuring 
9 in. by 4 in. by 4 in. and weighing 9 pounds complete 
in its leather case, has been developed by New Elec- 
tronic Products. Ltd. 

Though initially expected to be used by consultants, 
the e.c.g. is small enough to appeal to general practi- 
tioners. The unit is entirely self-powered by internal 
accumulators which are fully chargeable overnight. 

The instrument has all the standard facilities, 
including full lead selection, 1 mV/cm standardisation 
with ‘“‘ divide by two” switch, and the record can be 
seen as it is being recorded. 

Three different chart speeds may be selected: 
50 mm/sec, 25 mm/sec, 5 mm/sec. The chart is 50 feet 
long by 40 mm wide. A governed motor ensures uni- 
form paper delivery. 

An input impedance better than 1 megohm is stated 
by the company. Normal a.c. interference is eliminated. 
Frequency response is +3 dB, d.c. to 70 c/s. 


468 





3-speed miniature electrocardiograph 
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Model 170A 30 megacycle oscilloscope 


Recording system is of the hot stylus type providing 
permanent black on white records; a microswitch 
varies the stylus heat in conjunction with the speed 
selection. 

The new e.c.g. uses transistors and printed circuits. 

Circle 46 for further details. 


Oscilloscope 

HEWLETT PACKARD Co. have available a new oscillo- 
scope in their range of rugged oscilloscopes. It is 
designated 170A. 

The bandwidth is from d.c. to 30 Mc/s and plug-in 
amplifiers for both vertical and horizontal axes provide 
facilities for specialised investigations. 

Vertical amplifiers include the Model 162A dual trace 
amplifier which provides a sensitivity of up to 20 mV/cm 
and a rise time of 14 nanoseconds and horizontal units 
include the Model 166C display scanner which enables 
permanent records of repetitive waveforms to be made 
on an X-Y plotter and the Model 166D sweep delay 
generator for delaying the sweep from 2 us to 10s as well 
as allowing observations of Jow and high speed pheno- 
mena on the same trace. 

The oscilloscope has 24 calibrated sweep rates from 
0-1us/cm to 5s/cm, accurate to3%, which together with 
a seven-range magnifier provide a maximum sweep 
speed of 0-02 us/cm, Other features incorporated in the 
equipment are an internal calibrator providing accurate 
voltages from 0-2 mV to 100 V peak, an automatic beam 
finder and versatile triggering facilities. 

Circle 47 for further details. 


Silicon Power Transistors 

RCA have available four new low-cost silicon power 
transistors for industrial applications. These new 
diffused-junction types—2N1700, 2N1701, 2N1702, 
2N1703—are especially useful in d.c.-to-d.c. converter, 
inverter, chopper, voltage-and-current regulator, d.c. 
amplifier, servo amplifier, power oscillator, and relay- 
actuator circuits. 

Capable of operating at case and/or mounting-flange 
temperatures from —65 to + 200°C, these new low-cost 
silicon power transistors have a dissipation capability 
up to 75 watts; high collector-to-base voltage rating of 
60 max. volts. 

Circle 48 for further details. 
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instruments for Schools 

Ait the advantages of the 240° circular scale movement 
are now available in a small bench instrument from 
Crompton Parkinson. Occupying the minimum of 
bench space, yet with scales 4} in. long, these instru- 
ments have the same degree of accuracy as full-size 
industrial switchboard instruments. Their robust 
construction, massive magnet systems, and _ spring- 
mounted movements, ensure the maintenance of 
accuracy under the most arduous of working conditions. 
The instruments are supplied in moulded plastic desk 
stands. 

Each instrument is individually calibrated by hand 
against a master standard and knife-edged pointers are 
fitted to facilitate precise readings. 

The instruments are available as moving-coil or 
moving-iron voltmeters and ammeters, in various 
measuring ranges. 

The addition of an 8 in. dial circular scale instrument 
to the existing 4 in. and 6 in. dial sizes in Crompton 
Parkinson’s range provides a _ particularly useful 
instrument for class demonstration work. The bold 
figuring and the clear white background to the long 
spear-shaped pointer enable readings to be taken over 
comparatively long distances, while the scale length of 
13} inches enables small variations in indication to be 
observed with ease from the back of the average 
classroom. As the tip of the pointer moves in the same 
plane as the scale markings, no parallax errors can arise 
even when the instrument is viewed from the extreme 
sides of the room. The instruments are supplied in 
pressed steel cases. 

The instruments are available in moving-coil and 
moving-iron patterns for a wide range of voltage and 
current measure:nents on d.c. and a.c. circuits respec- 
tively. . 

Circle 49 for further details. 


Timers 

THE STANDARD ELEctRIC TIME Co.’s range of timers 
is now available in this country through Leonard 
Wadsworth & Co. Ltd. 

The range includes models for timing intervals from 
1/1,000 sec to 1,000 hours, as well as clocks and cycle 
counters. All models have a manual resetting lever at 
the upper left hand corner, but an electrically controlled 
resetting mechanism can be incorporated if desired. 

Portable precision timers have a 5 ft mains lead and 
a 3 ft cord with stop and start pendant switch. The 
smaller types have 3,°,; in. dials finished in aluminium, 
but 6 in. and 10 in. dials are also available. There are 
six models which can be either panel mounted or 
mounted in a small Bakelite case. These give total 
timings of 100 min, 1 hour, 1,000 sec, 10 min and 1 min 
and are called S-100, SM-60, S-60, S-10, S-6 and S-1 
respectively. 

Millisecond timers models MST-500 and MST permit 
total times of 30 sec and 0-36 sec with respective 
accuracies of +0-002 and +0-001 sec per operation. The 
smallest graduation for each model is 0-001 sec and the 
dial diameter is 3,3; in. Both units operate on d.c. sup- 
plies of 6, 12, 24, 48 or 120 V. Timers for longer intervals 
up to 1,000 hours comprise a total of thirteen models; 
these are supplied for panel mounting, but they can be 
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mounted in a wooden case. The AC-1 cycle counter can 
be used in testing high speed relays, welding timers 
and process timers. It is accurate to +0-01 sec per 
operation and is housed in a wooden case. There are three 
scales on the dial, the outer reading cycles, the middle 
reading in hundredths of a second and the inner reading 
in seconds. 
Circle 50 for further details. 


Miniature Television Camera 

A NEW cylindrical closed-circuit television camera, 
which can observe the interior of a three-inch pipe, is 
now being manufactured by EMI Electronics Ltd. It 
uses a one-inch vidicon tube. 

Measuring only nine inches from lens mount to 
backplate and three inches in diameter, the new EMI 
mini-camera is suitable for use wherever space is 
severely restricted. It can be placed inside an operating 
theatre lamp, to bring an unobstructed view of a surgi- 
cal operation to a large audience of medical students. 

As it will operate without screening in environments 
where there is considerable noise or vibration, the 
camera is ideal for observation in wind tunnels and 
near testing beds for rocket motors. 

To ensure minimum size and maximum reliability, as 
few components as possible have been placed in the 
camera itself. It is very robust and, as no ventilation 
holes are necessary, dust and swarf cannot get into the 
camera. These features make it particularly suitable 
for use in industrial surroundings. 

Remote control facilities for zoom, focus, iris, pan 
and tilt, and a full range of accessories, will be made 
available. C mount, Vidiac and Viditel lenses can be 
used. 

Circle 51 for further details. 


Shaded Pole Motor 

In addition to the standard range of Rolco s.p. motors, 
Rolco Engineering Ltd. now offer a small shaded pole 
motor which is believed to be the smallest of its type 
produced in this country. The overall size of this motor 
is approximately 1] x 2? 1} in. It has an output 
speed of 2,400 r.p.m., self-aligning sintered metal 
bearings, polished silver steel shaft and balanced rotor. 
It is suitable for applications where space is limited, 
and can be supplied for any a.c. voltage. The same 
motor can be supplied with a gearbox with a very wide 
range of output speeds. 

Circle 52 for further details. 


D.C. Amplifier 
Tus d.c. amplifier, from G.E.C., which incorporates a 
transistor chopper, produces an accurate amplification 
of small electrical signals such as the outputs from 
thermocouples, strain gauges and other transducer 
devices. The amplifier itself is contained on a plug-in 
type of printed circuit panel and can be supplied either 
in this form for incorporating in larger equipments, or, 
together with its own power supply, as a complete unit. 
The unit is a high-gain directly-coupled amplifier 
having a linear gain of up to 200,000 for output voltages 
in the range +5 volts to —5 volts. Very accurate 
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amplification is achieved with inputs of 50 uV and 
above. 

Satisfactory operation is obtained within the ambient 
temperature range of +10 to +45°C at a maximum 
relative humidity of 80%. Changes in zero setting of 
the amplifier for a maximum rate of change in ambient 
temperature of 10°C per hour are less than 10 uV with 
an input source resistance of 600 QO +10% or 0-001 vA 
with an input source resistance of 10 MQ 410%. 

A thermostatically controlled thermocouple fitted to 
the printed circuit panel provides a reference voltage, 
the thermocouple being maintained at 48-5°C This 
temperature does not vary by more than 1°C for a 
maximum rate of ambient temperature change of 10°C 
per hour. 

Circle 53 for further details. 


Power Supply Unit 

THE latest addition to the ALTRON range of electronic- 
ally stabilised power supply units is Type EV451-A. 
This is a portable unit measuring 124 « 11 8} inches 
overall and providing fixed and variable d.c. outputs of 
200 volts and 0 to 300 volts respectively in addition to 
a heater supply of 6-3 volts, 3 A (a.c.). 

The variable supply may may be adjusted to any 
voltage in the range 0 to 300 by coarse and fine controls, 
and will deliver up to 50 mA at any voltage between 
0 and 250; the stability of output voltage about the set 
point is better than +0-015°% for changes in mains 
supply of +10°%, and all current values from no load to 
full load. The internal resistance of the supply is less 
than 0-25 Q and the impedance less than 2 Q up to 
50 kc/s. A voltmeter and an ammeter are permanently 
connected in the variable supply. 

The maximum ripple voltage is 1 millivolt r.m.s. 
under all conditions. Any current up to 8 mA may be 
drawn from the 200 volt fixed supply, and the character- 
istics of the supply are otherwise as for the variable 
supply. The two d.c. supplies are brought out to three 
terminals, the variable supply being positive, and the 
fixed supply negative, with respect to the common 
terminal: both supplies are isolated from earth, hence 
the unit may be used to produce a low current (0 to 
8 mA) supply of 0 to +500 V. 

The price is £68. 

Circle 54 for further details. 


Cold-sealing Cuts Packaging Costs 
SAMUEL JONES & Co. LTD. will soon be able to supply 
a variety of packaging materials coated with a substance 
that sticks only to itself, and then only when a pre- 
determined pressure is applied. 

Significance of this development, which stems from 
an agreement signed only a few weeks ago in Sweden, 
is that almost any package that is now heat-sealed can, 
in the not too distant future, be produced very much 
more quickly. Packaging machines, too, will be cheaper 
to buy and to maintain, and far easier to use. This is 
because heat-sealing takes time, and _heat-sealing 
equipment is expensive to install and must be carefully 
controlled and maintained if it is to work efficiently. 

Cohesive materials, on the other hand, can be sealed 
as fast as their surfaces can be brought together, or 
as fast as the goods can be fed to the wrapping point. 
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They have in fact already stretched to the limit the 
present speeds of all the wrapping, sachet and pouch 
making machines on which they have been tested. 
There is no waiting for heaters to warm up—the 
machines are ready to run at the touch of a button. 
The cohesive materials are odourless and non-toxic. 
They can be made to resist the passage of moisture- 
vapour or gases, or to permit the use of ethylene oxide 
for contents-sterilisation after packaging. They 
can also be formulated to withstand sterilisation by 
heat without affecting the reliability of the seal. Some 
kinds need heavy mechanical pressures to seal them 
together, but others seal with a finger-and-thumb 
pressure and can be repeatedly resealed by the consumer. 
Circle 55 for further details. 


Angie Safety Unit for use on Controlled Contour 
Cutting Machines 

THE angle safety unit is a safety device which can be 
incorporated in all those E.M.I. controlled contour 
cutting machines which include the facility for com- 
pensating for a cutter of different size from that for 
which the programme was made. It derives its control 
information from the built-in computer that controls 
the machine. Since, however, it continually has 
access to the computer output before it is actually used 
to control the machine, it is able to predict a fault and 
stop the machine before the machine follows the 
mistake. 

In the E.M.I. system of machine tool control, 
co-ordinates of suitable points on the contour to be cut 
are considered by. the programmer in groups of three 
consecutive points. 

These groups are known as spans, they do not 
overlap, but they do have common end points. 

The equipment interpolates a smooth parabola 
passing through each group of three points calculated 
by the programmer. Now many contours are smooth 
throughout and thus consecutive parabolic spans are 
arranged by the programmer to blend tangentially into 
each other. 

If one of the three points forming a particular 
parabolic span does not lie on the smooth contour, the 
junction between the preceding span and this particular 
one becomes a shatp corner whose contained angle 
depends on the degree of offset of the point which is not 
on the contour and which, therefore, is causing the 
corner. 

In this equipment, there exists a rotary device called 
a resolver, the angle of whose shaft is continually 
indicating the angle of the surface of the contour at the 
point being cut. It does this by sampling the com- 
manded displacement of each axis over a very short 
length of time. Samples are continuously being taken 
of how much the machine has just been told to move 
and of how much it is going to be told to move. 

If, therefore, the angle of the surface changes 
suddenly by more than a preset amount due to an offset 
point, the advance information sample immediately 
detects the transient and trips the safety circuits. 

When the programmer wishes to insert a sharp 
corner, he must also insert a corner code in the pro- 
gramme at that point. This is used by the equipment 
to inhibit the safety unit. 
Circle 56 for further details. 
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Electrical Aids in Industry 


Electric Motors & Controls 1 





Most manufacturers today employ electric motive 
power through individual drives, which, among 
their many advantages, permit the right type of 
motor to be used for each of various types of 
machine. The range of motors available—each with 
its own characteristics—is very large, and the factory 
executive could well be guided in his choice by the 
expert views of the motor manufacturer, the install- 
ing engineer or his Electricity Board’s engineer. 
The characteristics of the main types of motor are 
briefly summarised below. 


Squirrel-cage Motors 


These are the most straightforward and simple in 
design, and are therefore relatively cheap and robust 
in character. They should be considered for general 
duties and, in conjunction with variable-speed gears 
or couplings, for applications requiring variable 
speeds, e.g. for crane drives. Small sizes can be 
switched direct-on-line. 





The squirrel-cage motor is very suitable for 
individual drive of each motion of single-purpose 
machine tools where the motor horsepower can be 
precisely specified. It is suitable for driving pumps, 
fans, lifting hoists and woodworking machines. 
Textile machinery represents another field of usc. 


Slip-ring Motors 


The chief advantage of the slip-ring motor is a very 
low starting current for a given torque, e.g. full-load 
torque at starting with a current about 10% above 
full-load current. This makes it suitable for applica- 
tions requiring a prolonged starting period with a 


g 





load of high inertia. It also permits of speed variation 
below synchronous speed, though with some loss of 
efficiency. Typical applications include fans, pumps, 
heavy lathes, grinders and boring mills, as well as 
calendering machines, cable-laying-up machines and 
mine hoists. 


Circle 357 for further information 


Data Sheet No. 14 


Three-phase A.C. Commutator Motors 


The main characteristic of this type is variable- 
speed with uniform and gradual acceleration and 
good efficiency over the speed range. Paper 
manufacture provides excellent examples of its use, 
e.g. in paper-making, reeling, cutting, calendering, 
coating and drying. 








A.C. commutator motors are recommended for 
mechanised bakeries and for cranes and hoists where 
very slow speeds are frequently needed. 


Synchronous Motors 


These are constant-speed motors. One particular 
advantage is that they can be operated at unity or 
even at leading power factor to correct a system 
suffering from lagging power factor, and perhaps so 
qualify for a reduction in the electricity bill. Pump 
and compressor drives are typical uses to which they 
canbe put. Theyare alsoused in motor-generator sets. 


Single-phase A.C. Motors 


In general, single-phase motors are used in light 
industries for drives not requiring more than about 
five horsepower or where a three-phase supply is not 
available. While their use is mainly limited to work 
of a light nature, they do fill a need in such duties as 
sewing-machine drives, portable hand tools, window 
opening and closing gear, etc. 


Direct Current Motors 


For a completely unfettered performance where wide 
ranges of speed variation, high rates of acceleration 
and powerful dynamic braking are all-important, the 
D.C. motor is unrivalled. This means in effect the 
installation of an A.C.-D.C. motor-generator set or 
rectifier to give the necessary supply, but the 
increased cost may well be compensated by the 
improvement in productivity. When variable voltage 
is applied to the armature, a wider speed range is 
obtainable than with any other type of motor. 
Typical applications of the D.C. motor are: cranes, 
haulage and tippler equipment, certain machine tools 
requiring a large speed range and smooth accelera- 
tion, high-speed printing and steelworks drives. 


| 
| For further information, get in touch with 
| your Electricity Board or write direct to the 
| Electrical Development Association,2 Savoy 
| Hill, London, W.C.2. TEMple Bar 9434. 
| They can offer you excellent reference 
| books on electricity and productivity (8/6, 
| or 9/- post free)—“‘Electric Motors and 
| Controls” is an example. 
| E.D.A. also have available on free loan 
within the United Kingdom a series of 
| films on the industrial uses of electricity. 
Ask for a catalogue. 
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Circle 358 for further information 
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Distinguished Family 


The Cambridge “family’’ of electrical measuring instruments 
is a very large one and varies from “pot” galvanometers to 
12-element oscillographs. We include details of just three items 
from this wide range, but further information on our other 
products will be sent on request. 
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HAA == THE CAMBRIDGE OSCILLOGRAPH 


For electrical transient recording up to a frequency of 10,000 cycles per sec. on 6 or 12 
: channels simultaneously. 

== Available facilities include 10 millisecond time marking; vibrator elements for extra 
: low frequencies; panels for voltage control up to 1,000 volts on all channels; electric 
tachometer; and wide range speed control for camera operation. 

Send for List 118Y. 
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CAMBRIDGE PRECISION BRIDGES 


= The coils of these bridges are carefully aged to ensure a high degree of stability. The 
= switches are enclosed, and their zero resistance, including internal wiring, is less 
than 0.001 ohm per decade. Two patterns are available. 








= BRIDGE 43326 | BRIDGE 43327 (with slide wire as illustrated) 
== Total Range: From 10-4 to 108 ohms. Total Range: From 10-3 to 107 ohms. 
sy No. of dials: 6. No. of dials: 6 + slide wire. 
eS tai No. of multiplying ratios: 3. 

“3 No. of ratio coils: 8. Additional feature: Wagner earthing arm. 


Send for List 165Y 
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= CAMBRIDGE FLUXMETERS 


: These are made as pivoted (industrial) and suspended (research type) instruments, 
and the developments and modifications made to the original Grassot design have 


In the portable instrument illustrated (double-pivoted) the pointer action is dead- 
beat and a lever allows the pointer to be returned to zero after each reading. 


Scale: 150 mm long (approx.) divided into 120 equal divisions (usually centre zero). 
= Sensitivity: 

= Standard instrument :—one division = 10,000 Maxwell-turns (100 Micro-Weber Turns). 
Extra-sensitive model :—one division = 5,000 Maxwell-turns (50 Micro-Weber Turns). 


These ranges may be extended by non-inductive shunts. Even greater sensitivity is 
available with the Cambridge Illuminated Moving Scale Fluxmeter—i.e., one scale 
division can be equal to 3,000 Maxwell-turns (80 Micro-Weber Turns). A variety o! 
search coils can be supplied. 

Send for List 306Y 
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(GRP ELECTRICAL MEASURING INSTRUMENTS 


CAMBRIDGE INSTRUMENT COMPANY LTD., 13 GROSVENOR PLACE, LONDON, S.W.! 
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achieved freedom from drift, increased sensitivity and a high degree of robustness. | 
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For abridged specification of Cambridge electrical 
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INSTRUMENTS 


DuRING January, 1961, ALITALIA became 
the first European airline company to 
install a large scale electronic accounting 
system, with the inauguration at its head 
office in Rome of an IBM 7070 data 
processing system with magnetic tape 
input/output. 

The IBM 7070 is supported by the 
smaller scale IBM 1401 data processing 
system, which will be used as an auxiliary 
to the larger system or as an independent 
computer for processing certain aspects of 
the work of the installation. 

This work includes all the main ac- 
counting functions covering stock control 
payroll, passenger and freight revenue, 
traffic statistics, labour recording and 
aircraft usage statistics. 

Further processing under study for 
future application includes: 

Workshop production planning and 
accounting ; 

Determination of minimum routes 
for tariff calculation ; 

Calculation of optimum crew and 
aircraft utilisation ; 

Long range economic and financial 
planning. 


Data-processing equipment recently 
installed at R.A.E., Farnborough, is de- 
signed to log at one-point-per-second 
variations in pressure, temperature and 
speed in a new environmental testing 
chamber. The equipment has_ been 
supplied by Honeywell Controls Ltd. and 
incorporates pinboard programming. 


RANK PRECISION INDUSTRIES LTD. now 
have exclusive selling rights in the United 
Kingdom and many overseas territories 
for the Dage range of television equip- 
ment manufactured by Thompson Ramo 
Wooldridge, Michigan City, Indiana. 

The Dage range of television equipment 
is the basis of a new mobile closed-circuit 
television service for industry and educa- 
tion being operated by Rank Precision 
Industries. The mobile unit wil] be 
primarily engaged on hired work in the 
industrial field. 


THE first trial installation of Smiths 
Para-Visual Director equipment in a 
commercial airliner is to be carried out 
shortly in a Douglas DC-8 of KLM Royal 
Dutch Airlines. Similar installations are 
planned later in the year by BOAC in a 
3ocing 707, SAS, also in a DC-8, and by 
Boeing Airplane Company in a 707. 


APRIL 1961 
G 


The KLM DC-8 is to have azimuth and 
pitch displays for both pilot positions, 
totalling six units, together with a pilot’s 
controller and an amplifier to drive the 
displays. This amplifier will be coupled to 
the aircraft’s existing flight system, and 
will use computed ILS director signals 
derived from the flight director computer. 
The display heads, pilot’s controller and 
amplifier have all been made at Smiths’ 
Cheltenham factory and will Se forwarded 
to Schiphol Airport, where installation will 
be done by KLM themselves. The DC-8 
will be grounded for this purpose. A 
three-day period of crew training in 
PVD-flying is scheduled, but the airline 
emphasises that the new director system 
will only be used experimentally for the 
time being, to evaluate it as a means of 
lowering weather minima. 

A second set of this equipment, for a 
Boeing 707, was despatched from Smiths 
for the Boeing Airplane Company’s Ren- 
ton, Washington, plant. It comprised the 
usual azimuth and pitch displays for the 
two pilot positions, a pilot’s controller, and 
a drive amplifier unit, and will be installed 
and evaluated by Boeing in the 707 
prototype aircraft. It is understood that 
PVD’s effectiveness will be investigated 
not only as a bad-weather instrument 
approach aid, but in other flight régimes. 
SAS and BOAC are also to conduct 
independent PVD trials, in a DC-8 and 
707 respectively, and the equipments for 
these two aircraft will be ready in early 
April. 


A SECOND all-transistor EMIDEC 2400 
data processing system, costing over 
half a million pounds, has been ordered 
from EMI Electronics Ltd. for the use of 
the Royal Army Ordnance Corps. It will 
be installed at the R.A.O.C. Depot at 
Donnington to control stocks of technical 
stores. The first EMIDEC 2400 computer 
is scheduled for delivery thissummer to the 
R.A.O.C. Depot at Chilwell for controlling 
the Army’s stocks of motor transport 
spares. When both computers become 
fully operational, 85% of the range of 
items of Army Ordnance stores will be 
recorded and controlled by EMIDEC 
systems. 


THE Ministry of Aviation has placed a 
contract with Elliott Brothers (London) 
Ltd. for experimental air traffic control 
equipment to be installed at the Air 
Traffic Control Experimental Unit. This 
equipment, which incorporates an Elliott 
“502"’ computer as its central data 
processing unit, was the subject of a 
requirement which the Ministry put out 
to tender and the proposals put forward 
by Elliott Brothers (London) Ltd. have 
been accepted by the Ministry as a basis 
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for meeting the requirement. The techni- 
cal authority for the contract is to be the 
Ministry’s Royal Radar Establishment at 
Malvern. 

The Elliott ‘502"’ is a medium-sized 
stored programme computer with very 
high operating speeds. It has _ been 
developed specifically to be used as a part 
of on-line systems working in real time. 

It will be used to set up experimental 
air traffic control systems in order to test 
and evaluate the following: 

(a) Amendments to current procedures 
and reorganisation of controlled 
airspace to improve traffic flow 
within the present system; 

(b) Improvements in data processing 
and data exchange within and 
between aerodromes, coupled with 
automatic display of data to and 
automatic liaison between control- 
lers, to increase the efficiency of 
control units by easing the work of 
controllers ; 

(c) New procedures making use of 
computers, into which are fed data 
derived from radar (both primary 
and secondary), airborne naviga- 
tional aids, flight plans, etc., with 
the intention in the first instance of 
developing the present ATC system 
to maximum efficiency, and 

(d) New types of procedure and control 
techniques to cater for the new types 
of aircraft and for the increasing 
volume of air traffic. 


NEw I.B.M. electronic data processing 
equipment, the same computer as ordered 
by Gillette, Boston, has been ordered to 
replace existing equipment at the com- 
pany’s Isleworth (Middlesex) factory. 

The new equipment, which is to be 
delivered in November this year, has an 
input speed of 800 cards a minute com- 
pared with 300 in the old equipment; 
storage for 4,000 characters as against 400; 
and an output speed of 600 lines a minute 
compared with 150 lines a minute from 
each of two machines used at present. 

At Gillette, Isleworth, the new computer 
would be used to obtain information 
quickly. By combining sales statistics 
with agency records and market research 
information, sales forecasts could be 
produced. These sales forecasts would go 
to production planning, and could then be 
turned into production forecasts. 

The computer could also calculate total 
production, and compare this with produc- 
tion forecasts, showing deficiency or 
surplus; and tell the various stocks at all 
levels, giving the quantity of finished 
goods in hand—on a daily basis. 

As a by-product, the computer could 
produce detailed reports of each stage of 
production, showing how much each 
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machine had produced, the amount of 
scrap and breakdown time, and analyse 
the reason for machine faults as well as a 
host of other information which might be 
required. 





Local control pedestals with the control 
system in the background, to be used in a 
tyre cord factory in the U.S.S.R. 


GRESHAM AUTOMATION LTp. have de- 
signed a non-electronic automation system 
in collaboration with engineers of Court- 
aulds Ltd., for the control of pressesina 
tyre cord factory in the U.S.S.R. 


WESTINGHOUSE BRAKE AND SIGNAL Co. 
Ltp. have announced substantial reduc- 
tions, amounting in some cases to 50%, in 
the prices of Trinistor silicon controlled 
rectifiers. 

In addition, a new range of Trinistors, 
Type CS32, with current ratings of 16 
amperes and voltage ratings of 25-400 
volts, has been introduced and supplements 
the existing CS31 25 ampere range. 

It is planned that other sizes of Trinis- 
tors, both larger and smaller, will be 
announced later in the year and these, 
together with existing types, will provide 
a complete range of silicon controlled 
rectifiers for industry. 


COMPANIES 


Metal Industries Ltd. has acquired the 
whole of the share capital of a New South 
Wales electrical engineering group, Alcol 
Holdings Pty. Ltd. 

Alcol Holdings Pty. Ltd. owns the whole 
of the share capital of Alan Colless Pty. 
Ltd. and Designed Control & Manufac- 
turing Pty. Ltd. All three companies 
operate from a factory at Silverdale, near 
Sydney. 

The main business of Alan Colless Pty. 
Ltd. is the sale throughout Australia of 
the products of Brookhirst Igranic Ltd., 
M.I.’s major electrical engineering subsidi- 
ary. The principal business of Designed 
Control & Manufacturing Pty. Ltd. is the 
manufacture of control gear based on 
components manufactured in England by 
Brookhirst Igranic Ltd. and imported into 
Australia by Alan Colless Pty. Ltd. Alcol 
Holdings Pty. Ltd. does not engage in 
commercial or industrial activities. 


George Kent Ltd. have acquired 51%, of 
the share capital of the Tieghi Company, of 
Milan and Lenno. A new company has 
been formed, Kent-Tieghi S.p.A., and this 
has purchased the whole of the assets and 
goodwill of the Tieghi Company. 
Kent-Tieghi have modern and _ well 
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equipped works at Lenno on Lake Como, 
and head offices in the centre of Milan. 

Their products at present include re- 
corders and controllers for flow, pressure 
and temperature of liquids and gases (both 
circular and rectangular chart) using 
pneumatic control systems, and supported 
by an extensive series of primary elements, 
relays and actuators. More recently, a 
range of miniature pneumatic recorders 
and controllers, and force-balance trans- 
mitters, has been put into quantity 
production. The company also holds an 
exclusive import and distribution fran- 
chise for the American Conoflow range of 
pneumatically operated control valves. 

The factory at Lenno has just been 
enlarged from 35,000 sq ft to 65,000 sq ft 
and the number of employees has risen 
from 140 to 220. 


F. J. Stokes Corp., of Philadelphia, Penn- 
sylvania, has established a _ subsidiary 
company in Great Britain. F. J. Stokes 
Ltd. will have its headquarters in London. 

The new British subsidiary will manu- 
facture some of Stokes’ wide range of 
machines and equipment for the plastics, 
chemical, pharmaceutical, automotive, 
electronics and food industries. These 
machines will be available throughout the 
British Isles, the Commonwealth, and 
countries of the European Free Trade 
Association. 

Directors of the new subsidiary are 
Allan A. Hutchings, vice-president in 
charge of sales, and F. Joseph Stokes, Jr., 
vice-president in charge of manufacturing 
for the American company, and Malcolm 
Scott, of London. 

James T. Davies, an Englishman and a 
formcr sales engineering executive of the 
American company, has returned to 
London to undertake the general manage- 
ment of operations for F. J. Stokes Ltd. 
He will direct production, sales and 
on-the-spot technical service throughout 
the United Kingdom. 


R. B. Pullin & Co. Ltd. have recently 
formed a Process Control Division to 
manufacture and market a wide range of 
instrumentation and control equipment 
for industrial process applications. 

Mr. C. H. Copley, B.Sc., A.Inst.P., has 
joined the company as manager of this 
new division, he was previously in charge 
of the Process Control Contracts Group of 
the A.E.I. Instrumentation Division. 

The Process Control Division can offer 
three different types of control systems 
which cover virtually any process problem. 
The “A.C. Servo’ system is of Pullin 
design and manufacture, the “‘Stepping- 
Pulse’ system and the “D.C. Electronic” 
systems were designed in Italy by Officine 
Guardigli, and are being manufactured in 
this country under a licence agreement. 

The three systems are supported by 
further exclusive arrangements to sell, in 
the United Kingdom and elsewhere, the 
well known range of regulating valves and 
actuators produced by Pruss (Hanover) 
and the widely established range of 
temperature control equipment produced 
by Joens (Dusseldorf). 

The Division will provide complete con- 
trol schemes, including panels, and can 
undertake installation and commissioning 
of equipment. 
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Recording and Relay Equipment Divi 
sion of the Gramophone Co. Ltd. has bee: 
transferred to EMI Electronics Ltd., as 
from February 1. It is felt that, because 
of the affinity between the products of the 
two organisations, certain benefits will 
arise in the fields of development and 
marketing from this transfer. 

Products handled by the Division 
include sound studio equipment, profes- 
sional tape recorders, and wired television 
systems. 

Peter Dye continues as_ Divisional 
Manager; L. S. Goddard will control audio 
equipment and T. G. May will handle 
wired television systems. 


The McMurdo Instrument Co. Ltd. 
have recently installed additional precision 
measuring bridges. This has increased the 
production rate of wirewound resistors. 

Urgent orders for development work can 
now be given priority and can usually be 
executed in twenty-one days. 

This service is normally limited to 
ceramic bobbin types in quantities of less 
than ten and to tolerance down to + 0°1%. 
Encapsulated and sealed types may be 
admissible if their size, value and tolerance 
do not require special processing. 

Every effort will be made to assist with 
quick delivery for development purposes, 
but certain restrictions such as these are 
necessary to prevent overload and break- 
down of this service. 


In view of the continued expansion of the 
past years the board of Livingston 


’ Laboratories Ltd. has been extended to 


provide for the future development of the 
company. The new board, headed by 
Mr. F. Livingston Hogg as chairman and 
joint managing director, comprises Mr. 
D. C. Rennie (joint managing director), 
Mrs. M. R. Hogg, and Messrs. H. Sellers, 
S. W. Urry, and F. R.G. Webb. Mr. S. T. 
Richardson has been appointed secretary- 
accountant, 


Welding Improvements Ltd., of North- 
ampton, is now marketing, under the trade 
name FONTARGEN, a comprehensive range 
of low heat input metal joining alloys. 

This comprises more than 60 types of 
coated arc welding electrodes; also rods, 
and fluxes for use with oxy-acetylene, 
gas-air, induction, resistance, furnace and 
similar heating methods. The range is 
divided into groups for application to 
steels, cast iron, stainless steels; copper, 
brass, bronze, light alloys, nickel and 
nickel alloys; other types include a full 
selection of silver brazing alloys, special 
soft solders, surfacing alloys for heat-, 
wear-, and corrosion-resistance, and elect- 
rodes for cutting and gouging all 
metals. 

A.306 is the lowest temperature silver 
brazing alloy in the range; particularly 
suitable for fine work, instrument making, 
etc., and for use on stainless steels. 

The FONTARGEN range, which is already 
extensively used in Switzerland, Germany, 
Belgium, Italy, and other major industrial 
countries, will be sold in the U.K. and 
Ireland through technically trained rep- 
resentatives, and through a number of 
regional stockists. 
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White and Riches Ltd., engineers, 
announces that it has acquired a 40,000 sq 
ft factory at North Lane, Aldershot, 
Hants., together with an existing business 
formerly owned by A. R. Wade Ltd., 
specialists in electric furnaces. 

The factory is on a 3}-acres site, and 
plans are already in hand for extending 
the plant over another 20,000 sq ft. 

White and Riches Ltd., which has a 
factory at Burgess Hill, Sussex, will use 
the Aldershot facilities for the design and 
production of components for the aircraft 
and allied industries, as well as for the 
continued manufacture of the “‘ Wade ”’ 
electric furnaces. 

The Burgess Hill factory specialises in 
electronic equipment and light engineering. 


Measuring Instruments (Pullin) Ltd. 
have just held their annual sales confer- 
ence. Representatives and agents spent 
one of the two conference days at the 
Pullin Group headquarters on the Great 
West Road. Here they heard Mr. C. H. 
Copley, manager of R. B. Pullin’s process 
control division, talking on the new Pullin 
process control equipment. Discussion 
groups and a full technical briefing session 
followed. 


A NEW applications laboratory for 
proving the design and serviceability of 
silicon semiconductor devices has recently 
been completed by Ferranti Ltd. at their 
Gem Mill factory at Oldham, Lancs. 

In the new laboratory, which has a floor 
area of approximately 3,000 sq ft a team 
of fully qualified semiconductor engineers 
are engaged on experimenting with silicon 
semiconductors and recording the results 
obtained in general and special applica- 
tions reports, which are distributed to 
customers and ~ potential customers 
throughout the world. 

Evaluation of experimental devices is 
also carried out and recommendations are 
subsequently made to the Company’s 
development engineers as to the methods 
which could possibly be adopted in the 
future to improve the device. 

Because of the greater emphasis which 
is being placed on voltage surges which 
prototype devices must withstand under 
operational conditions, particular atten- 
tion is paid to surge testing in the 
laboratory, a special equipment having 
been built for this purpose. In most 
instances surges up to 200 times the normal 
current rating are applied to devices for 
varying periods of time. 

Typical of the important work now 
being carried out by the laboratory is the 
construction of a scale model of a 110 kV, 
2 A, e.h.t. supply, for investigating prob- 
lems associated with connecting large 
numbers of silicon rectifiers in series. 
These include unequal reverse impedances, 
unequal hole storage characteristics arising 
from the rapid rise times associated with 
the circuitry, and the problems sur- 
rounding the physical layout of the 
completed equipment which accommo- 
dates about 2,000 rectifiers. 

A considerable amount of experimental 
work is also carried out on the design of 
rectifier stack assemblies with the object 
of making them lighter and stronger. 
Hole storage characteristics and decay 
times of devices are being continuously 
investigated. 
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Part of the new Fervanti applications 
laboratory for silicon semiconductors at the 
company’s Gem Mill factory. 


CoNTROLS COMPANY OF AMERICA has 
formed a British subsidiary, Controls 
Company of America (U.K.) Ltd. 
The company will be under the direction 
of the American organisation’s Canadian 
subsidiary. 

Assembly operations have already begun 
at a factory at Woking, Surrey, which 
would become ihe headquarters of a 
planned expansion leading eventually to a 
chain of factories throughout Britain. The 
initial assembly programme is of flow 
controls for oil fired boilers, warm air 
heating equipment, automatic washers, 
dishwashers and vending machines. 

The British move follows the establish- 
ment of another Controls Company 
subsidiary in France and of a European 
administrative headquarters in Zug, 
Switzerland. Another factory at Nijmegen, 
Holland, has increased sales ten times 
since its first year of operation six years 
ago. 


Hughes International (U.K.) Ltd., 
whose plant at Glenrothes, Fife, Scotland, 
produces a wide range of semiconductor 
devices, have been granted A.I.D. appro- 
val by the Ministry of Aviation. 


The Griffin & George Group have 
opened a new Sales Centre for the Bristol 
area. Enquiries should be addressed to: 
Griffin & George (Sales) Ltd., Clothier 
Road, Brislington Trading Estate, Bristol, 
4. Telephone: Bristol 70346. 

The new centre is under the manage- 
ment of Mr. W. J. Smith. 


THE telephone number of EMI Electron- 
ics Ltd. and other companies in the EMI 
Group operating at Hayes, Middlesex, will 
be changed from SOUthall 2468 to HAYes 
3888 on 24th April. 


Livingston Laboratories Ltd. have 
opened their new premises at 31 Camden 
Road, London, N.W.1. The telephone 
number is: GULliver 8501. 


AGREEMENTS 


Elliott-Automation Ltd. and Litton 
Industries Inc., of Beverly Hills, Cali- 
fornia, announce the successful conclusion 
of negotiations for co-operation in the 
microwave valve field.. A new £400,000 
company, Elliott-Litton Ltd., is (subject 
to the usual consents being granted) to be 
formed to assume responsibility for the 
principal British and Commonwealth 
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interests of the Electron Tube Division of 
Litton Industries and the Microwave 
Valve business of Elliott Brothers (Lon- 
don) Ltd. 

Litton Industries is, through its Electron 
Tube Division, of San Carlos, California, a 
principal supplier of microwave valves in 
the United States. It supplies magnetrons, 
klystrons and oscillators for civil and 
military radar and communications sys- 
tems and automatic control systems, and 
its products are essential components for 
satellite communications and_ control 
systems. 

Elliott Brothers has pioneered the 
development of high power microwave 
valves for the millimetre wavebands and 
has built up a substantial export business 
in them, particularly to the United States. 

The new company, Elliott-Litton Ltd., 
will, therefore, combine the complement- 
ary technical knowledge and skills of its 
parent companies and, through an ex- 
change of agreements with them, will 
greatly extend the markets for their 
developments. 

Litton Industries and Elliotts are 
investigating ways of further extending 
their co-operation in the future. 


Royston Instruments Ltd., of Byfleet, 
makers of the Midas magnetic tape flight 
recording system, have granted a manu- 
facturing licence to Lockheed Aircraft 
Services, of California, under which the 
American company will make and market 
the equipment in the Western Hemisphere 
and Australasia. 

This licence is an extension of a previous 
agreement between the two companies, 
made in April last year, when Lockheeds 
were appointed agents for Midas. 

There are plans for fitting the British- 
designed flight recorder in American 
aircraft and there is also strong U.S. 
military interest in the equipment. 


Adrema (Holdings) Ltd., specialists in 
data writing systems for production 
control and factory maintenance, has 
reached agreement with Siemens & 
Halske Aktiengesellschaft, to market 
the Productograph. It will be assembled 
in the United Kingdom into systems to 
customer requirements. 


AGENTS 


TueE Bruty Engineering Co. Ltd., of 38 
Dawson Street, Dublin, have been ap- 
pointed the sole agents in Eire for the 
London Electric Wire Co. Group of 
Companies, including The London Electric 
Wire Co. & Smiths, Ltd., Frederick Smith 
& Company and the Vactite Wire Co. Ltd., 
and will hold stock of bare and covered 
wires in Dublin. 

They will also represent Printed Circuits 
Ltd., and Millett Levens (Engravers) Ltd., 
members of the L.E.W. Group of Com- 
panies, for printed circuits and nameplates. 


Magco Ltd. have been appointed sole 
selling agents for the British Isles by the 
Binder Magnete Co., of Germany, for 
their range of magnetic chucks and 
accessories. 

The range varies from a quite small unit 
up to as large as 5 ft 0in. x 20in.and may 
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Circle 359 for further information 





Environmental testing 
of small components 


and valves 


Type VEM. 5.2 
Vibrator 


Ideally suitable for use in the reliability 
assessment of electrical and electronic 
components, and for fatigue testing and 
resonance examination, this vibrator will 
operate continuously at peak alternating 
thrusts of + 300 Ib. wt., within a frequency 
range extending from 10 c/s to 10 kc/s. 
By using a rigid moving system with no 
vibrating electrical connections, fatigue 
in the machine is eliminated; also, the 
electrical impedance is constant 

over the operating frequency range. 


4 





SPECIFICATION 





Thrust + 300 ib wt 
* +} Force Factor 33 Ib/amp 
The Company will be pleased to submit Excursion (Peak) + linch 
Frequency Range 20 c/s-10kc/s 
* H Lower ‘Table’ Resonance Skc/ 
quotations for the supply of vibrators of the Impedance 13 Gaedtate 

Weight of Moving System Sibs 

input drive requirement 1.5KVA 


above type to meet your specific requirements 


input current 


Field Coil Supply 


9.5 amps max input 20 c/s to 4 kc/s 
Samps max input 4 kc/s to 10 kc/s 
1.8 amps at 240 voits dc 


Cooling Forced Air (centrifugal blower) 
Mounting Vertical 
Overall Height 15inches 
Diameter 17 inches 


THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND Electronics Division, Lower Ford Street, Coventry 


GEC 26A 
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be basically divided into three main types: 
i. A standard transverse pole type 
chuck 
2. A wide spaced longitudinal pole 
division type chuck 
3. A narrow spaced longitudinal pole 
division type chuck. 


CONTRACTS 
Epsylon Industries have received 
through their main northern agents, 


Murray Swanson & Co., the contract for a 
closed-circuit television system from the 
Consett Iron Co. Ltd. This is for the new 
Consett £14 million 4-high plate mill in 
County Durham. 

This order calls for nine camera channels, 
6 x 14in. monitors, video switch units and 
control cubicles, etc., to the value of over 
£7,000. 


Avo Ltd. has obtained a contract from the 
Ministry of Aviation to design and develop 
a test set voltage detector of a special 
nature. 


Ekco Electronics Ltd. has granted a 
long-term contract to Wilcox Electric 
Co., Inc., of Kansas City, U.S.A., to 
produce airborne weather radar equipment 
under licence in the U.S.A. 
Announcement of the agreement, which 
gives Wilcox manufacturing and distri- 
buting rights for the next 10 years, was 
made jointly in America by Jay V. Wilcox, 
President of Wilcox, and A. J. Brunker, 
Director and General Manager of Ekco 
Electronics, a subsidiary of E. K. Cole Ltd. 


EXPORTS 


NEGOTIATIONS between the Federation of 
British Industries and the Chamber of 
Foreign Trade of the German Democratic 
Republic on the bilateraltrade arrangement 
for 1961 between Great Britain and the 
G.D.R. have resulted in a £4 million 
increase over last year’s agreed total 
volume. 

Export quotas for many other items 
have been increased. Among these are 
cotton yarn, from £600,000 to £700,000; 
whisky, from £3,000 to £10,000; chemicals, 
from £175,000 to £400,000; measuring, 
testing and other scientific instru- 
ments, from £115,000 to £200,000, and 
sports goods and toys, from £1,000 to 
£15,000. 


A CONTRACT was recently signed between 
representatives of V/O Mashpriborintorg, 
Moscow, and the Solartron Electronic 
Group for the supply of electronic ap- 
paratus and spares to the Soviet Union, 
valued at more than £84,000. The order 
includes the supply of two automatic 
X-ray fluorescent spectrometers, three 
digital data recorders and a large number 
of digital voltmeters and electronic instru- 
ments. 


Marconi Instruments Ltd. has, through 
its agents in Canada, the Canadian 
Marconi Co., received contracts from the 
Canadian Department of Defence Produc- 
tion for approximately 160,000 dollars’ 
worth of signal generators. The instru- 
ments will be used by the Royal Canadian 
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Air Force in the maintenance of radio 
communications equipment. 

The orders are for the company’s latest 
development in _ precision amplitude 
modulation signal generators for the v.h.f. 
band, Type TF 801D/1. This instrument, 
which covers the frequency range 10 to 470 
Mc/s, provides a high-grade test signal for 
networks, circuits and equipment. It can 
be used for measuring sensitivity, band- 
width, image rejection, or general testing 
of amplitude modulation or pulse modula- 
tion receivers. It can also be employed for 
if. alignment, for driving bridges and 
slotted lines, and for aerial and trans- 
mission line investigations. Output 
stability during tuning is ensured by an 
automatic level control system. 


AN export order for £45,000 has been 
received by Gresham Transformers 
Ltd. for special purpose transformers for 
Germany. These transformers use a 
special cooling technique designed by 
Gresham engineers. The transformers are 
for industrial work in Germany. 


Durinc the past six months orders worth 
£350,000 have been received by Ferranti 
Ltd. for their machine tool control systems 
and inspection machines from com- 
panies in the United States, Europe and 
the U.K. 

Over 50 per cent of the equipment sold 
during this period has been to the United 
States. This is a result of the agreement 
entered into with the Bendix Corporation 
for the sale and service in the U.S.A. of the 
company’s transistor hydraulic continuous 
path machine tool control equipment, 
numerical positional control equipment 
and inspection machines. 


An AEI Type MS7 spark-source mass 
spectrometer for the Radio Corporation 
of America, Princeton, was despatched by 





oa > . 
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air on 22nd February. Valued at over 
£20,000, the order was secured by AEI 
Instrumentation Division against intense 
competition from American manufacturers, 
and the equipment is the first of its kind to 
be supplied abroad. 

Other export orders in hand for the MS7 
are for Holland, France, Germany, 
Switzerland and the U.S.S.R., and one of 
the two for the U.S.S.R. will be shown on 
the AEI stand at the British Trade Fair 
in Moscow this year. 


Marconi Instruments Ltd. reports 
record overseas sales of telecommunication 
measuring equipment in 1960. The 
overall sales of such instruments by the 
company showed an increase, and for the 
first time overseas turnover exceeded the 
home figure. 


FOLLOWING the appointment of 
Representacoes Tecnicas Carma, LDA, 
Lisbon, as agents for the Winston-Green 
blood pressure follower, manufactured 
by Winston Electronics Ltd., orders have 
now been received for six instruments. 
This brings the total number of blood 
pressure followers shipped overseas during 
the past six months to 50. 


SERVICES 


Rank-XeroX Ltd. recently opened a new 
Copy Service and showroom in Birming- 
ham, at 38 Gt. Charles Street. A Copyfio 
continuous printer which can enlarge 
documents from microfilm on to plain 
paper, producing 20 feet of prints a minute, 
is one of the features of the new Copy 
Service and is the first of its kind to be 
installed in the Midlands. Other equip- 
ment on display for the first time in the 
provinces included the XeroX 914 office 
copier. This is a desk-sized machine which 

















The television photography of the eclipse of the sun from Florence for the B.B.C. Eurovision 
transmission was handled by a Vistarama camera manufactured by Royston Industries Ltd. 
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automatically produces six copies a 
minute on ordinary, plain paper. No 
exposure setting is needed and no liquids 
are used. 


IBM Unitep KiINGpom LtpD. are opening 
a computer centre at 58 Newman St., 
London, W.1, in June. It will be known 
as the IBM Data Centre and will be 
equipped with IBM 7090 and 1401 data 
processing systems as well as supporting 
equipment. 

IBM will maintain this equipment for 
the use of commercial and_ scientific 
organisations which wish to write their 
own computer programmes and operate 
the machine themselves. This differs from 
the service offered at the company’s 
Service Bureaux where programming and 
operating staff are provided by IBM. 

Although, at the Data Centre, the 
customer accepts full responsibility for 
operations, IBM will provide maintenance 
staff and also specialists who, without any 
additional charge, will be available to 
advise customer programmers and 
operators on the most effective use of the 
equipment. They will also give 
programming courses. 

Clients of the Data Centre will have 
access to the SHARE library of IBM 
computer users, the largest collection of 
computer programmes in existence in the 
world. It is expected that the centre will 
be used, not only by large commercial 
companies and organisations engaged on 
large scale research, but also by a wide 
range of medium and smaller organisations 
that have no such computer facilities for 
their work. 


Electronic Associates Ltd. have an- 
nounced the opening of their fourth 
computing centre. This fourth centre is 
at Burgess Hill in Sussex and is equipped 
with the PACE 231R analogue computer 
and with a range of units including the 
transistorised TR-10 computer. 


EXHIBITIONS, 
CONFERENCES, ETC. 


MEMBERS of the International Instru- 
ments, Electronics & Automation 
Exhibition Organising Committee on 
13th March started ona nine-city European 
tour to promote interest in the next I.E.A. 
Exhibition, which will be held at Olympia, 
London, in May, 1962. 

During the weeks following until mid- 
June Charles Hanrott, deputy chairman 
of the committee, Ted Rees and Eric 
Hart of the exhibition organisers, Indust- 
rial Exhibitions Ltd., with other members 
of the committee will visit Vienna, 
Munich, Dusseldorf, Paris, Milan, Brussels, 
Amsterdam, again Paris, Stockholm, and 
Frankfurt. They will tell European 
manufacturers about the Exhibition, en- 
courage them to show their products or 
at least to visit London for the I.E.A. 
Exhibition. 


As one of the special activities of the 
Association during its fiftieth year of 
incorporation, the BEAMA is arranging 
a two-day Export Conference which will 
be held on the 5th and 6th October, 1961. 
The President of the Board of Trade, the 
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Rt. Hon. Reginald Maudling, M.P., has 
promised to speak to the participants at 
an official luncheon on the first day. 


Tue Seventh Annual Conference of 
engineers and others concerned with the 
Application of Standards is being held 
this year on 9th and 10th May and will 
be opened by the Rt. Hon. Viscount 
Hailsham, Lord President of the Council 
and Minister for Science. 

It has been decided this year to hold a 
two-day meeting, with parallel sessions on 
the second day, to give greater opportunity 
for detailed discussion. 

The first day of the conference will 
consist of plenary sessions at the Con- 
naught Rooms, London, when Sir Stanley 
Harley (Coventry Gauge and Tool Co., 
Ltd.) will take the chair. After the formal 
opening by Lord Hailsham, a contribution 
on the Trades Union viewpoint on indust- 
rial standards will be given by Mr. G. 
Doughty, of the Association of Engineering 
and Shipbuilding Draughtsmen. Papers 
will also be given on “ An Integrated 
Standards Programme in the Company ”’ 
(Mr. F. E. Butcher, of Joseph Lucas Ltd.), 
“Standards in Product Development ”’ 
(Electronics) (Mr. D. F. Egan, of Mullard 
Ltd.) and ‘‘ Standards in Market Research 
and Sales '’ (speaker to be announced). 

The second day’s programme, to be held 
at British Standards House, will consist of 
three parallel sessions in the morning and 
three in the afternoon, to discuss in smaller 
groups various topics, including: 

The application of a standards system 
in a smaller company; 

Steel—variety reduction by manu- 
facturers and users; 

Standardisation in fields where tech- 
niques are advancing rapidly; 

Standardisation in a one-off and batch 
production company; 

The unified screw thread in British 
industry. 


THREE hundred industrialists, legislators 
and technical experts will discuss the 
problem of controlling noise at a three- 
day conference at the National Physical 
Laboratory, Teddington, starting on 26th 
June. The discussions will cover many 
aspects of the problem at work and in the 
home, without being too narrowly con- 
centrated on specialist techniques. While 
most of the delegates will be from Great 
3ritain, there will be a number from 
Europe and the United States. 

Organised by the NPL, the Building 

Research Station and the National 
Engineering Laboratory, of the Depart- 
ment of Scientific and Industrial Research, 
the three-day programme will cover the 
following ground: 
26th June. General survey of the prob- 
lems of noise control, funda- 
mentals of hearing and 
measurement; instrumenta- 
tion; sources of noise in 
aerodynamic processes ; 
demonstrations. 
Noise from gears, engines and 
fans; vibration isolation; ear 
protection; reduction of jet 
engine noise; propagation; 
insulation and _ absorption; 
problems in factories. 


27th June. 
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deafness, 
metry and the assessment of 
damage risk; effects of noise 


28th June. Industrial 


on performance; amenity 
problems — aircraft, motor 
vehicles and buildings; noise 
nuisance and legislation. 
Admission is by personal invitation and 
anyone interested should write to the 
Director, National Physical Laboratory, 
Teddington, Middlesex, for further 
information. 


THE British Post Office will be host to 120 
delegates from 18 European nations at a 
Conference of European Postal and 
Telecommunications Administrations 
at Torquay from 9th to 23rd September. 

The Rt. Hon. Reginald Bevins, M.P., 
Postmaster General, will welcome the 
delegates, who will discuss questions of 
common interest in the postal and 
telecommunications fields. 

This will be the second conference of its 
type, the first one, last year, being held in 
Paris. 


A DUTCH group of manufacturers set up a 
Co-operative Society ‘‘ Het Instrument ”’ 
in 1956 for the purpose of organising 
specialised exhibitions of scientific and 
industrial instruments. The 4th exhibi- 
tion ‘“‘ Het Instrument ” will be held in 
the Jaarbeurs buildings in Utrecht from 
4th to 11th October. 


THE INTERNATIONAL ASSOCIATION FOR 
CYBERNETICS has just issued the Pro- 
ceedings of the Second International 
Congress on Cybernetics, held at 
Namur, Belgium, in September, 1958. 
This publication includes more than 
1,000 pages with diagrams, and 80 of the 
papers read by scientists at the Congress. 
It is available from the Secretariat of 
the ‘ Association Internationale de 
Cybernétique, A:$.3.L.., rue Basse- 
Marcelle, No. 13, Namur, Belgium. 


ASSOCIATIONS & COLLEGES 


FoLLow1nc the annual general meeting of 
the Electronic Engineering Associa- 
tion, the new Council elected as chairman 
Dr. D. N. Truscott (General Electric Co. 
Ltd.), in succession to Mr. L. T. Hinton 
(Standard Telephones & Cables Ltd.). 
Mr. W. D. H. Gregson (Ferranti Ltd.) was 
elected vice-chairman, in succession to 
Mr. R. R. C. Rankin (Mullard Equipment 
Ltd.). 
The new Council is as follows: 
Associated Electrical Industries Ltd. 
{Electronic Apparatus Division) 

Decca Radar Ltd. 

E.M.I. Electronics Ltd. 

Elliott Brothers (London) Ltd. 

Ferranti Ltd. 

General Electric Co. Ltd. 

Kelvin & Hughes Ltd. 

Marconi’s Wireless Telegraph Co. Ltd. 

Mullard Equipment Ltd. 

Murphy Radio Ltd. 

The Plessey Co. Ltd. 

Pye Telecommunications Ltd. 

Redifon Ltd. 

Standard Telephones & Cables Ltd. 

The only change in the Council is that 

Redifon Ltd. take the place of Automatic 
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Telephone & Electric Co, Ltd., who have 
ceased to be members, a_ subsidiary, 
British Telecommunicaticns Research Ltd., 
representing the whole A.T.E. interest in 
the E.E.A. schedule of equipment having 
become an associate member. 

It is expected that the representation of 
former members of the Council will be as 
before. Air Vice-Marshal E. B. Addison, 
C.B., C.B.E., will be the representative of 
Redifon Ltd. 


THe 14th Annual Conference of the 
Institution of Plant Engineers will be 
held at Blackpool from 19 to 21st April. 
The programme includes a number of 
authoritative papers. The opening paper, 
“Complex Autornation—design for a 


factory’’, is to be presented by J. F. 
Coales, O.B.E., M.A., M.1.E.E., F.Inst.P 


THE Optical Laboratories and Workshop 
of the Imperial College of Science and 
Technology recently held an Open Day. 

Among the exhibits and demonstrations 
were particle counting and sizing, bubble 
chamber optics and vacuum coating, and 
development of optical design methods, 
including work on automatic methods 
using a Mercury computer. 

To mark the establishment of the Optical 
Design Group by the D.S.I.R., the Group 
director, Dr. C. G. Wynne, gavea lecture on 
‘“ The Correction of Aberrations in Optical 
Systems ”’ 





MANUFACTURERS’ 


Water Hardness Methodology Data 

A two-page data sheet describing the 
methodology for continuous, automatic 
analysis of water hardness with the Auto- 
Analyzer system is available from Techni- 
con Instruments Co. Ltd. 

The method employs Eriochrome Black 
T in conjunction with disodium magnesium 
ethylenediaminetetraacetate. Magnesium 
reacts with the former to give a red-violet 
complex, while the latter exchanges mag- 
nesium on an equivalent basis for calcium 
and for other cations which forms a more 
stable EDTA chelate than magnesium. By 
measuring only the magnesium concentra- 
tion in the final reaction stream, an 
accurate measurement of the hardness is 
obtained. 

Flow diagram arid actual recording of 
hardness in parts per million are shown. 


Circle 57 for further details. 


Microfilm System 

A four-page illustrated leaflet ‘‘New 
Efficiency in Engineering Drawing Re- 
production’ from Rank-XeroX Limited 
explains the new unitised microfilm system 
for the reproduction of engineering draw- 
ings. 

It shows how the drawings are micro- 
filmed, mounted in specially-apertured 
punched cards, sorted, stored and xero- 
graphically reproduced. 

Using this system, 100,000 drawings can 
be housed in the space of a desk—and 
any drawing can be enlarged again on to 
ordinary, plain paper by xerography in 
seconds. 

The two xerographic machines for use 
in the system are described and illustrated : 
they are the Copyflo continuous printer, 
Model 5B (which prints at a constant speed 
of 20 feet a minute), and the smaller, 
cheaper Copyflo 1824 printer (which makes 
a print every 21 to 30 seconds). 

Circle 58 for further details. 


Automatic Lighting Controller 

The Elcontrol PSL2 lighting controller 
is a small self-contained photoel-ctric 
amplifier which controls the switching on 
and off of electric lighting according to the 
decline and increase of natural daylight. 

The PSL2 lighting contrcller consists of 
an clectronic assembly, chassis-mounted 
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and housed in a grey stove enamelled 
robust weatherproof cast aluminium case. 
A circular aperture in the lid admits 
light to the photocell. There are two 
conduit entries in the underside of the case. 
Two controls are provided, the first for 
setting the falling light level to give the 
“switch on’’ point and the second for 
setting the rising light level for the 
“switch off’’ point. Both controls are 
accessible for screwdriver adjustment on 
removing knurled nuts in the cover. 
Circle 59 for further details. 


Spire Speed Nut Manual 


A new Spire Speed Nut Manual is now 
available from Simmonds Aerocessories 
Ltd. This latest edition includes all the 
more recent developments in their range of 
spring steel fastenings. 

The pictorial index at the front in- 
cludes additions to the range of parts, such 
as weld nuts, push-on fixes for rectangular 
studs and for applications where rotational 
conditions preclude the use of the con- 
ventional type, moulding clips and linkage 
clips. A numerical index has also been 
included, together with tables showing the 
weight per 1,000 for each part, and con- 
version tables. 

For the convenience of overseas custo- 
mers, editions of the Manual have been 
prepared with the introductory matier and 
specifications in French, German, Italian, 
Finnish, Norwegian, Dutch and Danish. 
Metric dimensions are given throughout 
all editions. 

Circle 60 for further details. 


pH Meters 

A brochure from Electronic Instruments 
Ltd. illustrates the range of pH meters 
manufactured by the company, these 
include portable, laboratory, medical and 
industrial type meters. Details and 
illustrations are also given of the electrode 
systems available and of automatic pH 
recording and control systems. 

Circle 61 for further details. 


Pumping Control Equipment 

Brief details are given in a catalogue 
from Dewhurst & Partners Ltd. of their 
pumping control equipment for land 
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drainage, water supplies, oil pumping and 
pumping liquid chemicals. There are 
three types of installation, multi-motor 
panel, control desk and individual starter, 
and individual motor control. 

Circle 62 for further details. 


Conductivity Meters 

Two are described in the February, 
1961, edition of a leaflet from The Lough- 
borough Glass Co. Ltd. They are, the 
standard “‘ Z’’ meter and the “ Z”’ alarm 
meter. 

A special low cost conductivity cell has 
been designed for use with these meters 
incorporating stainless steel electrodes in 
a p.v.c. housing. 

Scalafix self-adhesive scales of trans- 
parent p.v.c. for use on chemical plant and 
laboratory apparatus are also described. 
Both upward and downward reading 
scales are available in centimetres and 
inches. 


Circle 63 for further details. 


Abridged Valve Data 
This is the title of the January, 1961, 
catalogue from English Electric Valve Co. 
Ltd. It is issued annually and gives 
abridged data for all the company’s 
valves up to the time of going to press. 
Circle 64 for further details. 


Silicon Diodes 

Data Sheet 7 from Plessey Co. Ltd. gives 
mechanical and electrical data for the 
AM series of SIMET  sub-miniature 
general purpose silicon diodes. They are 
designed for operation in high ambient 
temperatures. 

Circle 65 for further details. 


Paper Capacitors 

‘“‘ Plesseal’’ paper insulated capacitors 
are described in Publication No. 361 from 
Plessey Co. Ltd. The voltages covered 
are from 150 to 1,000 d.c. at 70°C and 50 
to 350 a.c. at 70°C. The logarithmic and 
standard values of the capacitors are 
listed and graphs are given of the tem- 
perature coefficient of capacity and of the 
variation of power factor with temperature. 

Circle 66 for further details. 


Bench Assembly Trays and Storage Bins 
The present range of Kabi containers is 
described in the company’s latest cata- 
logue. 
Circle 67 for further details. 


Industrial X-ray Catalogue 

The January, 1951, issue of this catalogue 
from Kodak lists the sensitised matcrials, 
chemicals and equipment available to- 
gether with their prices. There is an index 
of products. 

Circle 68 for further details. 


Silicon Zone Refining Unit 

The principle of operation of the Radyne 
silicon zone refining unit is to traverse a 
molten zone up a silicon rod by means of 
a movable radio frequency heating coil. 
Process timers and electronic equipment, 
which control the r.f. power and melt and 
freeze dwells, are incorporated so that 
completely automatic recycling can be 
carried out. 

Circle 69 for further details. 
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Circle 360 for further information 
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Medium Power Silicon Stacks 


Bulletin SR.200F from International 
Rectifier Co. shows the range of half-wave 
single phase—three phase bridge rectifier 
stacks available from the company. 

These stacks are robustly constructed, 


all plates and terminals being located in a 
spindle of special section which prevents 
rotation. 


Circle 70 for further details. 


Spectrophotometer Power Supply 

Labgear Ltd. have developed a stabi- 
lised power supply unit specifically for use 
with the Unicam 8P500 spectrophoto- 
meter. The unit employs a conventional 
series stabiliser system using a compensat- 
ing double Zener reference. The latest 
power transistors with cast alloy heat sinks 
permit the unit to operate at high ambient 
temperatures. The stability factor is 
>1,000: 1 for input variations of —15 to 
120%. 


Circle 71 for further details. 


Nuclear Health Short Form Catalogue 

Latest publication from E.M.1. Electro- 
nics Ltd. is a nuclear health short form 
catalogue, which gives specifications for 
the company’s wide range of monitors and 
probes for use in laboratories and other 
establishments where radioactive materials 
are handled. All the instruments are illus- 
trated. 

Details are given of E.M.I.’s hand and 
clothing monitor, which will process three 
people simultaneously. The company’s 
new single hand monitor is designed for 
the smaller establishment which requires 
an inexpensive instrument. 

Other equipment described includes a 
low activity sample rponitor and a portable 
contamination monitor for checking 
benches and other surfaces. Several 
probes are described for the first time: 
they include a 100 sq cm alpha probe, a 
beta gamma probe, a low energy beta 
probe and a } in. diameter gamma probe. 

Circle 72 for further details. 


Electromagnetic Flowmeter Catalogue 


The latest catalogue to be issued by 
Fischer & Porter Ltd. contains 165 pages 
and includes complete specifications of the 
Fischer & Porter electromagnetic flow- 
meter primary instrument and a selection 
of secondary indicators, recorders, inte- 
grators and controllers together with price 
lists and comparison data with other 
methods of flowmetering. 

The work is divided into five sections 
entitled: Installation, Primary, F. & P. 
Secondaries, Other Manufacturers’ Secon- 
daries and Applications. It is well illus- 
trated. 

Circle 73 for further details. 


“Tesatest” Dial Indicator 

The Tesatest dial indicator, as manu- 
factured by Tesa S.A. of Switzerland, is 
now fully described and specified in a new 
bulletin just published. 
_ The main features of the Tesatest are 
illustrated, such as the shock proof 
jewelled movement showing the simplicity 
of construction—which in practical use in 
workshops and inspection departments 
offers extreme accuracy. Copies of this 
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bulletin are available through stockists, or 
direct from Matchless Machines Ltd. 
Circle 74 for further details. 


Aluminium Honeycomb Core Materials 


The first of a new series of data sheets 
has been issued by CIBA (A.R.L.) Ltd. 
on Aeroweb aluminium honeycomb core 
materials for lightweight structures. This 
sheet, known as Production Information 
Sheet No. 1, gives the maximum allow- 
able pressures for bonding various types of 
Aeroweb core between skins. 

Circle 75 for further details. 


Contactors and Relays 


Londex have published two leaflets 
dealing with new and modified relays and 
contactors. 

List 166 provides full details of the new 
range of contactors, Types LC and BC. 

List 109 gives latest information on the 
d.c. telephone type relays KR and also 
on the new additions to this range, 
Types KR/M and KR/TA. 

Circle 76 for further details. 


Cam Pick-offs 


A leaflet describing this new series of 
industrial control gear, which is being 
manufactured commercially by Servo 
Consultants Ltd., is now available. 

These devices, cam pick-offs, may be 
best described as electronic microswitches. 
They can be operated by moving parts of 
machinery, yet they do not come into 
actual physical contact with it. They 
have no moving parts &nd can, therefore, 
operate without adjustment for very long 
periods. There are numerous applications 
for them in automatic machinery, machine 
tools, batch counting, process control, etc. 

Circle 77 for further details. 


Cambridge Microscan X-ray Analyser 

List 177/2, recently published by Cam- 
bridge Instrument Co., gives a comprehen- 
sive description of the company’s Micro- 
scan X-ray analyser which is now in full 
production. 

The technique of X-ray microanalysis 
consists of focusing an electron beam, 
normally accelerated from 0 to 50 kV, on 
to a region of the specimen surface 
approximately 1 u in diameter and rather 
less in depth and analysing spectro- 
scopically the resulting X-rays excited 
from the specimen. So far, the technique 
has been used almost exclusively for 
research work on metallurgical problems 
although it also has applications in 
biological and other fields. 

As well as static probe point-by-point 
quantitative microanalyses, the Cam- 
bridge instrument can also be used for 
scanning the surface of the specimen over 
an area up to} x 4mm. 

Some of the back scattered electrons 
from the surface of the specimen strike a 
scintillation counter, the signal from which 
modulates the beam of a second cathode- 
ray tube to form a reflected electron image 
of the region. This image is similar in its 
quality of contrast to an optical image 
photographed by oblique illumination and 
shows topographical details. 

The accuracy for quantitative analysis 
is to +1% which reduces, under favour- 
able conditions, to 0-1%. The minimum 
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concentration that can be detected under 

good conditions is 0-1°% corresponding to 

a mass sensitivity of about 10-'4 gm. 
Circle 78 for further details. 


Selenium Rectifiers 


International Rectifier manufacture a 
wide range of selenium rectifiers, with 
plate ratings from 200 mA to 13 A (4 wave 
ratings) and voltages of 26, 30, 33, and 36 
volts/plate. 

With the production facilities available 
at Oxted, rectifier stacks can be built 
to any particular configuration—there are 
over 6,300,000 possible types. Details 
are given in Bulletins SR-2005 and SR-2006. 

Circle 79 for further details. 


Flameproof and Intrinsically Safe 
Control Units 

Data sheet FP outlines the range of 
Elcontrol units which are flameproof, or 
intrinsically safe. The Elcontrol range 
of equipment can be classified as to: 

1. Apparatus which is not in _ itself 
intrinsically safe but which has an 
intrinsically safe ‘‘sensing’’ circuit. 
Thus to operate in a hazardous area 
the equipment must 
(a) be contained in a certified flame- 

proof enclosure with the certified 
intrinsically safe sensing circuit 
brought out of the enclosure—this 
group of Elcontrol apparatus is 
identified by the type letters SF*. 
or (b) be contained in a non-flameproof 
enclosure situated outside the 
hazardous area with only the in- 
trinsically safe sensing circuit 
allowed to enter the danger area— 
this group of Elcontrol apparatus 
is identified by the type letter S. 
*—In the main all SF units are flame- 
proofed for Group II and III gases and 
carry the equivalent intrinsic safety certi- 
ficate for ethylene/pentane classes. Equip- 
ment for Group I mining use is designated 
Type MSF. 

2. Apparatus which is not intrinsically 
safe and has no intrinsically safe 
sensing circuits, and thus to operate 
in a hazardous area must be contained 
in a certified flameproof enclosure— 
this group of Elcontrol apparatus is 
identified by the type letter F. 

It should be noted that an SF unit con- 
sists of a flameproof enclosure having 
bolted on to it a fabricated sheet steel 
compartment (at the opposite end from 
the FLP terminal compartment) for 
accommodating the outgoing intrinsically 
safe sensing circuit(s). 

Circle 80 for further details. 


Testing Electrical Circuitry 

Pyramid Instrument Corporation, Sales 
Division, H. J. Baldwin & Company Ltd., 
announce the availability of a series of 
booklets covering servicing failures in 
electrical circuitry. The booklet, scheduled 
to be issued on a different subject each 
month, will highlight common problems 
encountered in servicing and field testing 
situations to those problems. 

The first booklet to be released is 
entitled ‘‘Trouble Shooting Motors with a 
Volt Ammeter’’. 

Circle 81 for further details. 


(Continued on page 486) 
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Circle 361 for further information 


alvair 
, SPEED KING \ 





You can now choose air power equipment from 
the combined ranges of Bellows and Valvair. 
Most comprehensive choice there is! Fast, flexible, 
safe . . . Bellows-Valvair Equipment is production- 
proved on a multitude of jobs. 


Write for combined range booklets! 














HI-SPEED 
INLINES VALVES 







DECELERATION 
MANIFOLDS 


RARSE ee ap 






¢ 
































Bri 
U An 
ins! 
& | 
N 
PLUG-IN VALVE . o 
PE 
Ltd 
N 
con 
' whe 
+4 ‘ rece 
Bellows -\aivair | oa 
T 
Eke 
4 Mar 
CONTROLLED AIR POWER EQUIPIMENT/] Ben 
BELLOWS-VALVAIR LIMITED, 1206 STRATFORD ROAD, HALL GREEN, BIRMINGHAM, 28. Tel.: Springfield 6059 m. 
divi 
. 8 bd ba 4 4 the 
ere always JOINING INgS Pg 
4 Am 
; T 
; Was 
4 Our output of small aluminium tubes includes :— J — 
™ 
at Ellay’s adeniinelaris e. 
From 3/32” to 20 lengths j Bell 
‘ visit 
. . and making good, solid connections. And From 0.006 to 0.064 wall thickness od 
cas 10on 
there’s no ‘mix-up’ about the way our sleeves do In general purpose, close or precision tolerances i Ere« 
vital connecting jobs for many famous manu- In super purity, commercial purity or alloys _ 
facturers. Not only jointing sleeves—we have We also supply tubes in copper and brass, and precision e on 
° e 1 ané 
our connections with Alumiaium tubular rivets tubular parts in non-ferrous metals to your specifications. " 
and copper rivets; valve pins; control cables; ; B.S 
fuel lines. Each is made from Ellay small a 
diameter non-ferrous tubing. For manufactur- gran 
ers with a connecting problem the magic words -., 
are—Ellay Tubes! ; Valv 
ment 

Co 
Everyone has a use for a 
F.C, 
ELLAY Capt 
Scier 
socia 
’ W.1. 
Y) In 
@S Villie 

for 

LTO. 

APR 


ELCLAY TUBES LIMITED 


“OX GREEN ‘WORKS - MAIDENHBAD - BERKS - TEL: MAIDENHEAD 3302 








Circle 362 for further information 


482 INSTRUMENT PRACTICE Aprit 1961 





NT 


961 














Mr. H. Williamson 


Vr. J. Corbishley 


Mr. Harry Williamson, managing 
director of Fischer & Porter Ltd., 
Workington, Cumberland, has also been 
appointed managing director of Fischer & 
Porter (N.V.), The Hague, Holland. The 
appointment is significant of increasingly 
close co-operation existing between the 
British and Continental affiliates of the 
\merican flowmeter and process control 
instrument manufacturing concern, Fischer 
& Porter Co., Warminster, P.A. 


Mr. J. Corbishley, F.C.A., and Mr. 
S. A. Clodd, M.I.Prod.E., have been 
appointed to the board of Ekco Electronics 
Ltd. 

Mr. Corbishley is a director and financial 
controller of E. K. Cole Ltd., and Mr. Clodd, 
who controls the Ekco factories, was 
recently appointed a director of E. K. 
Cole Ltd. 

The other directors on the board of 
Ekco Electronics Ltd. are Mr. A. W. 
Martin, M.B.E., chairman, Mr. A. J. 
Brunker, and Lord Waleran. 


Mr. H. J. Walters, assistant sales 
manager (Field) of the domestic sales 
division of Belling & Lee Ltd., has been to 
the U.S.A. as a member of a European 
group making a special study tour of the 
American radio and television industry. 

The tour covered Philadelphia, 
Washington, Buffalo and Chicago, and 
included a visit to the Institute of Radio 
Engineers Exhibition in New York. 


Mr.R.J. Meldrum, export manager of 
Belling & Lee Ltd., has been in New York 
visiting a number of industrial customers 
and government departments in conjunc- 
tion with the Company’s agents, the 
Ercona Corp., and attending the Inter- 
national Radio & Electronics Exhibition, 
He then travelled to Canada for a series of 
similar appointments arranged by the 
Canadian agents, Astral Electric Co., Ltd, 


Mr. John G. Gowlland, A.R.C.S., 
B.Sc., has joined Gowllands Ltd., Morland 
Road, Croydon, organising development 
work on new instruments. He is the 
grandson of the founder. 


Mr. N. McAdam, B.Sc., has been 
appointed chief engineer of the Industrial 
Valves and Cathode Ray Tubes Depart- 
ment, A.E.I. Radio and _ Electronic 
Components Division. 


Major F. D. Outridge, R.A. (Retd.), 
F.C.C.S., has been appointed assistant to 
Capt. R. A. Villiers, C.B.E., director of the 
Scientific Instrument Manufacturers’ As- 
— 20 Queen Anne Street, London, 

V.1. 


In his capacity as assistant to Capt. 


Villiers, he will be particularly responsible 
for the publicity and exhibitions of 
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S.I.M.A. in the U.K. and overseas, and 
will also act in a secretarial capacity to 
the main committ2es. 


Mr. J. W. Haig-Ferguson, M.A., 
A.M.I.Mech.1 , A.M.IL.E.E.,  A.M.I. 
Prod.E., has recently been appointed 
managing director of R. & J. Beck, Ltd. 


Mr. James Oldroyd, T.D., M.A., 
F.C.1.S., who has been secretary of The 
British Electrical and Allied Manufac- 
turers’ Association since 1952, has been 
appointed general manager of The Lead 
Development Association. He took up his 
new duties at the beginning of April. 


Mr. Eric Hindson and Dr. H. E. 
Zentler Gordon have been appointed 
directors of Welding Improvements Ltd. 
Dr. G. M. Blanc, of Zurich, well known in 
international welding circles, will act in a 
consultative capacity. 

Dr. Zentler Gordon was formerly U.K. 
representative of Battelle Memorial Insti- 
tute and is well known in this country 
through his earlier association with the 
electrolytic polishing of metals. 

Mr. Hindson, a welding engineer and 
metallurgist, was associated with Fusarc 
Ltd., Quasi Arc Ltd., and Oerlikon 
Electrodes (Great Britain) Ltd. 


Mr. K. A. Robinson, A.M.Brit.LR.E., 
has been appointed to the board of 
Lancashire Dynamo Electronic Products. 

Mr. Robinson joined Lancashire Dyna- 
mo Electronic Products as chief develop- 
ment engineer in 1948. In 1959 he was 
appointed chief engineer. Lately, he has 
assumed responsibility for marketing. 


Mr. L. Malec, M.B.E. (Mil.), joined 
Solartron two years ago as managing 
director of one of the Solartron companies ; 
he is now appointed to the board of 
Solartron Electronic Group Ltd., with 
responsibilities as director of Systems Sales. 

Mr. H. D. Binyon has been appointed 
to the group board as director of Product 
Sales within 9 years of joining the organisa- 
tion as a salesman. 

Mr. R. Catherall first joined Solartron 
as a development engineer and is now 
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appointed to board of Solartron Electronic 
Group Ltd., with responsibilities as direc- 
tor of Research and Development. 





Mr. L. Malec 


Mr. Clifford Metcalfe, C.B.E., will, at 
his own request, relinquish his position as 
managing director of EMI Electronics Ltd. 
on Ist July, 1961. He will remain a full- 
time director of Electric & Musical 
Industries Ltd. and will devote his main 
attention to initiating technical and 
development policy for new products. He 
will be succeeded as managing director of 
EMI Electronics Ltd. by Mr. Percy A. 
Allaway. 


Mr. H. D. Binyon 


Mr. E. T. Card has been appointed a 
director of Electrothermal Engineering 
Ltd. 


Livingston Laboratories Ltd. announce 
the appointment of Mr. Norman L. 
Glew to the new post of Midlands Field 
Engineer. 





William Herbert Apthorpe 


It is with deep regret that we have to 
report the sudden death of Mr. W. H. 
Apthorpe, deputy chairman and _for- 
mer managing director of the Cam- 
bridge Instrument Company, on Friday, 
17th March, 1961, at the age of 75. 

Mr. Apthorpe started with the 
company in 1900, but resigned in 1907 
to work in association with Messrs. 
Clarke-Fisher and R. W. Paul. Three 
years later he was appointed assistant 
to Prof. Donnonat Liverpool University. 

In 1914 he returned to the Cambridge 
Company to take charge of the Testing 
Department, and when Mr. Paul’s 
business was absorbed in 1919, Mr. 
Apthorpe was appointed works mana- 
ger at the London factory. In 1925 
he was appointed a director and was 
subsequently director of production, 
joint managing director, managing 
director and deputy chairman. Thus, 
a record of more than 50 years’ service 
to the company (which began over 60 
years ago) is ended. 











483 








Circle 363 for further information 


Circle 364 for further information 








A UNIQUE SERVICE 


For Laboratories and PrototypeDepartments 


For the past six years we have been fulfilling the demand for 
small quantities (one upwards) of Type ‘“‘H’’ and “DH” 
Rotary Wafer Switches to specification at exceptionally short 
notice. For example, an order for six switches would normally 
be dispatched within 24 hours of receipt. 


In response to numerous requests from our regular customers 
—the leading electronics, aeronautical and automobile com- 
panies, research institutions, the G.P.O., Government 
Bodies, etc.—we have now extended our range to include 
“LO” Lever and Push-Button switches. 


Small quantities of wafer switches are constantly required in 
the development of new equipment, for lashed-up test-gear, 
and sometimes for a “‘production’’ run of half a dozen or so 
large pieces of equipment. Switches for these purposes are 
invariably wanted in a hurry and they are seldom simple 
“stock lines’. Specialist Switches Ltd. will make up these 
orders faster because we are specifically planned for small 
quantities. 


Price Lists and Design Charts available on request 


SPECIALIST SWITCHES LIMITED 


23 Radnor Mews . London, W.2 
Telephone: PADdington 2201 
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INSTRUMENT CASES 


LEATHER 
CANVAS 
FIBRE 
PLYWOOD 

(Covered) 


BARROW HEPBURN & GALE LTD., 
P.O. BOX 413, GRANGE ROAD, BERMONDSEY, 
LONDON, S.E.! Bermondsey 4525 
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Continuous Roll, Rectangular Sheet and Circular 

Charts are produced in conventional ink recording 

papers of high stability as well as in electro-sensitive, 
heat-sensitive and pressure-sensitive materials. 









RECORDER CHARTS Ltd. 


The Chart Division of the Instrument Industry 


CLYDE VALE, DARTMOUTH Rd., LONDON, $.E.23 
Te: ron 9200 TELEGRAMS | VERIGRAPH, FOREST, LONDON. 














CLASSIFIED 
ADVERTISEMENTS 


If you want to emphasise your firm’s services or 
equipment; if you wish to advertise a vacant situa- 
tion, buy or sell equipment, the Classified Advertise- 
ment columns of “INSTRUMENT PRACTICE” will 
prove a valuable medium for your announcement— 
and bring results quickly. 


SITUATIONS WANTED - 4d. per word, minimum 6/- 
SITUATIONS VACANT - 6d. per word, minimum 10/- 
CAPACITIES AVAILABLE- 6d. per word, minimum 10/- 
SERVICES AVAILABLE - 6d. per word, minimum 10/- 
BUSINESS OPPORTUNITIES 6d. per word, minimum 10+ 


Rates for other advertisements may be had on applica- 
tion to: 
Classified Advertisement Dept., 


INSTRUMENT PRACTICE 
9 Gough Square, London, E.C.4 
Telephone: Fleet Street 3172 
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SOCIETY OF 


South Wales Section 


THE Section met on 30th November, 1960, 
in the Physics Lecture Theatre of the 
Welsh College of Advanced Technology, 
Cardiff, to hear a lecture by Mr. P. Stone, 
of Fisher Governor Co. Ltd. on “The 
Application and Selection of Automatic 
Control Valves’’. 

The chairman, Professor R. _ H. 
Macmillan, introduced the speaker and 
said that Mr. Stone had been attached to 
the Meteorological Office and, some seven 
years ago, joined Fisher Governor Co. Ltd. 
as a Sales engineer and was now the publi- 
city manager of that company. 

In his introductory remarks, the lecturer 
said that the last five years had brought 
many changes in the field of automatic 
control valves and it would be his en- 
deavour to describe some of the latest ideas 
and developments in this very important 
aspect of instrumentation. 

Mr. Stone explained that process control 
usually involved the regulation of fluid 
flow which could be achieved by varying 
the pipeline resistance. Thus, the 
regulating device or valve was a restricting 
element or variable orifice capable of 
controlling the flow from zero to the 
desired maximum. It should be remem- 
bered that the control of most desired 
variables, for example, pressure, tempera- 
ture, level, humidity, pH, depended on the 
control of fluid flow. 

The control valve in a process control 
loop was the final element to respond to 
the corrective signal from the controller 
and it was the accuracy of this response 
which often determined the successful 
operation of a control system. It was 
stressed that the design of the control 
valve should be given very careful con- 
sideration. Mr. Stone explained that in 
order to determine the type of device best 
suited for a given application it was 
necessary to study the control valve in 
detail and for this purpose it was conven- 
ient to consider the device as comprising 
four basic parts, namely: the operator, 
stuffing box, body and inner valve. The 
lecturer traced the development of each of 
these components, illustrating his remarks 
with well-chosen slides. 

The valve operator was the muscle of the 
control valve and converted the operating 
signal into a force to position the valve. 
The most common type of operator was 
the spring-opposed diaphragm design 
which balanced instrument output pres- 
sure against a constant rate spring. 
Overall linearity was achieved by mini- 
mising friction and by the use of a moulded 
diaphragm with a constant area through- 
out its stroke. High valve unbalance 
forces were difficult to handle and loading 
the operator spring to cater for these was 
not always successful, as such thrusts 
were often far from constant throughout 
the valve stroke. The resulting non-linear 
operation could be corrected by the use of 
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a valve positioner, which was a feedback 
device measuring valve stem position, 
relating it to instrument output and cor- 
recting diaphragm pressure to ensure 
correct positioning. 

Many modern processes required large 
valves to close tightly against high pres- 
sures and to achieve this the diaphragm 
operator was large and clumsy. A new 
design of valve operator now being 
widely used—the pneumatically operated 
piston—enabled the full power of the 
plant air supply (100-150 p.s.i.) to be put 
to work. Various safety devices were 
available so that the valve would travel to 
the desired safe position in event of power 
failure. 

To meet the current trend towards 
electrical instrumentation, various devices 
were available to convert the electrical 
signal into air or hydraulic power to 
operate the control valve. Currently, the 
electro-pneumatic converter, operating 
the conventional diaphragm motor valve 
was most favoured. 

The purpose of a valve stuffing box 
was to allow the possible movement of the 
valve stem to be as free as possible whilst 
maintaining perfect sealing of fluid within 
the valve body. After many thousands of 
hours of cycling tests, moulded V-rings of 
pure Teflon, coupled with highly finished 
valve stems, had proved the most suitable. 
Cooling fins reduced high body tempera- 
ture to within the upper limit of Teflon 
and an extension bonnet was used to 
prevent formation of ice around the valve 
stem on cold service. Other types of 
packing could be used for special applica- 
tions, for example—bellows seal for 
absolute sealing requirements. 

Valve bodies were available in various 
types and sizes—the essential point to 
note being that the body formed an 
integral part of the process pipeline 
either by screwing, welding or flanging. 
It had, therefore, to withstand all varia- 
tions of temperature, pressure, flow, 
erosion and corrosion that were likely to 
be encountered in service, and this 
requirement accounted for the multiplicity 
of types available. 

Designs ranged from _ small single 
ported valves, handling a few drops per 
hour, to giant sized double ported valves 
handling many thousands of gallons per 
minute, and the application of several of 
these designs for varied duties were 
discussed. 

Mr. Stone then described the various 
types of inner valve which he divided into 
two categories—ported and plug styles, 
explaining their main characteristics. One 
such characteristic, known as parabolic or 
linear, was generally used where the pres- 
sure drop across the control valve was 
fairly constant, although flow rate varied; 
most pressure control problems being in 
this category. The equal percentage style 
was used where most of the system 
pressure drop was in equipment other than 
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the control valve and under these condi- 
tions increased flow usually reduced the 
available pressure drop at the control 
valve. The equal percentage trim— 
rapidly increasing flow area at the upper 
end of the valve lift—tended to compen- 
sate for this decreased pressure drop, and 
thus re-establish the linear relationship 
between instrument signal, stem move- 
ment and flow rate which was originally 
desired. 

Following the lecture, the film ‘‘ Muscles 
of Control’’ was shown, which clearly 
illustrated the manufacturing techniques 
and methods of testing in the production 
of automatic control valves, as well as 
showing applications of this type of fluid 
control equipment in present-day indust- 
rial plants. 

A vote of thanks was proposed by 
Professor Fishwick and, members having 
shown their appreciation in the usual way, 
the meeting closed. 


Tees-side Section 


In the presence of 22 members and 4 
visitors, Mr. B. W. Ramsay, Section 
chairman, opened the 97th Ordinary 
Meeting and introduced the speaker for 
the evening, Dr. P. J. Bowen. 

Dr. Bowen commenced his lecture on 
“Rocket and Satellite Astronomy ’’ by 
describing briefly the three types of 
spectra, i.e., line, continuous and absorp- 
tion, and of their importance in deter- 
mining the composition of unknown 
materials, in particular the composition of 
the ionosphere. For accurate measure- 
ments it is essential to get above the lower, 
more absorbent layers of the earth’s 
atmosphere and it is for this reason that 
instruments are mounted in rockets or 
satellites. However, for the particular 
experiments of interest to Dr. Bowen and 
his colleagues, it is not necessary to go 
above 300 km. 

As well as using dispersive type spectro- 
analysers, non-dispersive types with 
narrow bandwidths are used. One ex- 
ample of the latter type has a window of 
lithium fluoride with a cut-off below 
1050 A, and is filled with nitric oxide 
which requires radiation of a wavelength 
greater than 1350 for ionisation. In 
this way an analyser with a bandwidth of 
200 A is obtained. 

Dr. Bowen described the Scout satellites 
which contain our apparatus but which 
are sent up for us by the Americans. He 
also exhibited two X-ray spectrometers, 
one new and one which had been dug up 
after it had buried itself 10 ft at the 
Woomera range. The film in the latter 
was found to be intact and suitable for 
analysis. 

Dr. Bowen next described how the 
night sky had been plotted in ultra-violet 
and X-radiation and that this had led to 
the discovery of a small number of ultra- 


485 























violet stars. One theory is that these are 
due to molecular hydrogen whereas 
previously it had been supposed that 
interstellar hydrogen would exist only in 
the atomic state. 

Dr. W. J. Clark opened the discussion 
which dealt with such topics as the 
power obtained from the satellite’s solar 
batteries, the temperature coefficient of 
the equipment, and the overall accuracy 
of the experiments. It was pointed out 
that it was essential to keep the tempera- 
ture of the equipment above -5°C to 
protect the batteries and below -+ 50°C to 





protect the transistors; this was relatively 
easy due to the poor conduction in the nose 
cone, the surface of which may reach 
100°C. The accuracy of temperature 
determination was considered to be +1°C, 
and of pressure measurement +1%. 
However, the accuracy of determination 
of the spectral lines was not nearly so good ; 
for example, the Lyman « line had been 
determined as 3 ergs/cm?/sec although it 
could be as high as 5 ergs/cm? /sec or as low 
as | erg/cm?/sec. 

The vote of thanks was proposed by Mr. 
G. F. Shute and was warmly supported. 








FORTHCOMING EVENTS 


April 19th. The British Institution of 
Radio Engineers. London Section. 
University College Medical School, 
University St., Gower St., London, 
W.C.1, at 6-0 p.m. “ Instrumenta- 
tion for Obstetrics.’’ Dr. C. N. Smyth. 

April 19th. The British Institution of 
Radio Engineers. Southern Section. 
Southampton University (Lanchester 
Building), at 7-0 p.m. ‘‘The Develop- 
ment of an Ammonia _ Maser 
Oscillator as a Frequency Standard.” 
A. Mitchell. 

April 19th. Society of Instrument 
Technology. Cheltenham Section. 
Belle Vue Hotel, Cheltenham, at 7-30 
p-m. Annual General Meeting fol- 
lowed by Presidential Address, 
“Instrumentation Developments in 
the Petroleum Industry’. G. C. 


Eltenton. 
April 19th. Society of Instrument 
Technology. Data Processing Sec- 


tion. Manson House, 26 Portland 
Place, London, W.1, at 6-15 p.m. 
Annual] General Meeting. At 7-0 p.m. 
“Electronic Telephone Exchanges.”’ 
T. H. Flowers. 

April 19th. Society of Instrument 
Technology. Newcastle Section. The 
Conference Room, Roadway House, 
Oxford Street, Newcastle-upon-Tyne, 
1, at 7-O p.m. ‘The Design, Applica- 
tion and Selection of Automatic 
Control Valves.’’ P. Stone. 

April 20th. Society of Instrument 
Technology. East Midland Section. 
College of Further Education, Green- 
close Lane, Loughborough, at 7-15 
p-m. Annual General Meeting fol- 
lowed by Presidential Address. 

April 21st. The British Institution of 
Radio Engineers. South Midlands 
Section. North Gloucestershire Tech- 
nical College, Cheltenham, at 7-0 p.m. 
Annual General Meeting followed by 
““ The Mesa Transistor ’’. 

April 25th. Institution of Electrical 
Engineers. Measurement and Con- 
trol Section. Savoy Place, London, 
W.C.2, at 5-30 p.m. ‘“‘ Simulation of 
Intelligence.’’ Prof. D. M. Mackay. 

April 25th. Society of Instrument 
Technology. London Section. Man- 
son House, 26 Portland Place, 
London, W.1, at 7-0 p.m. “ Instru- 

mentation in the Iron and Steel 

Industry.”” A. H. Pople. 





April 26th. The British Institution of 
Radio Engineers. London School 
of Hygiene and Tropical Medicine, 
Keppel Street, Gower Street, London, 
W.C.1, at 6-30 p.m. Symposium on 
“Electronic Counting Techniques’’. 

April 26th. Institution of Electrical 
Engineers. Electronics and Com- 
munications Section. Savoy Place, 
London, W.C.2, at 5-30 p.m. ‘‘ Data 
Transmission.”’ R. H. Franklin and 
J. Rhodes. 


April 27th. Institution of Electrical 
Engineers. Ordinary Meeting. 
Savoy Place, London, W.C.2, at 


5-30 p.m. The Fifty-second Kelvin 
Lecture on ‘ Medical Electronics ’’. 
Prof. R. F. Woolmer. 


April 27th. Society of Instrument 
Technology. Chester Section. Lec- 
ture Theatre, Administration 


Building, The Associated Ethyl Co. 
Ltd., Oil Sites Road, Ellesmere Port, 
Wirral, at 7-0 p.m. Annual General 
Meeting followed by Film Show. 

May 3rd. The British Institution of 
Radio Engineers. Computer and 
Radar Groups. London School of 
Hygiene and Tropical Medicine, 
Keppel Street, Gower Street, London, 
W.C.1, at 5-30 p.m. Symposium on 
““Computer Control of Air Traffic ’’. 

May IIth. Society of Instrument 
Technology. Control Section. Man- 
son House, 26 Portland Place, London, 
W.1, at 6-15 p.m. Control Section 
Annual General Meeting at 7-0 p.m. 
‘Control Mechanisms in the Human 
Nervous System.’’ Dr.W.Grey Walter. 


May IIth. Society of Instrument 
Technology. Liverpool Section. 
M.A.N.W.E.B. Industrial Develop- 


ment Centre, Liverpool, at 7-0 p.m. 
Annual General Meeting followed by 
Film Show. 

May 15th. Society of Instrument. 
Technology. Manchester Section. 
Nag’s Head, Jackson’s Row, Man- 
chester, at 6-45 p.m. Annual General 
Meeting followed by ‘‘ The Thermo- 
couple’. Dr. A. W. Foster. 

May 16th. The British Institution of 
Radio Engineers. Southern Section. 
Farnborough Technical College, at 
7-0 p.m. Annual General Meeting of 
Section followed by ‘ Electronic 
Techniques in the Measurement of 
Acoustic Noise’’. K. R. McLachlan. 
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(Continued from page 481) 


Numeritrol Control System 


A new publication by the Electronic 
Apparatus Division of Associated Electri- 
cal Industries Ltd. describes in some detail 
continuous numerical control in two- or 
three-dimensions using } in. wide magnetic 
tape as a medium of information to the 
machine tool. 

It is explained how this system of 
control for profiling, contouring, die 
sinking, etc., requies three main stages: 

(1) Planning the operation, including 

the tabulation of leading dimen- 
sions from the drawing 

(2) Automatic computation of control 

information from the tabulated 
data resulting in a digital recording 
on magnetic tape 

(3) Use of the tape to control the 

machine tool. 

These stages are illustrated by diagrams 
which explain the flow of information. It 
is also pointed out that stages (1) and (3) 
are the responsibility of the user, while 
stage (2) is carried out at the AEI Tape 
Service Centre at Leicester. 

Circle 82 for further details. 


Printed Circuits 

Two leaflets are available from Printed 
Circuits Ltd. The first illustrates examples 
of etched wiring circuits and describes 
facilities available for the production of 
all types of circuit. The second outlines 
the preparation of printed circuit layouts 
for design engineers. 

Circle 83 for further details. 


Rocol Anti-scuffing Products 

A new leaflet entitled ‘‘ Rocol Anti- 
scuffing Products ’’ has been produced by 
Rocol, Ltd., which concisely gives the 
products and uses of the four main 
molybdenum disulphide lubricants. The 
four products are anti-scuffing oil, anti- 
scuffing paste, anti-scuffing spray and 
anti-scuffing powder. 

Four diagrams demonstrate the effi 
ciency of the molybdenum disulphide 
petroleum oils and compares it with 
straight lubricating oils and oil graphite 
mixtures. The curves show the friction 
load in a Timken machine, the comparison 
of molybdenum disulphide and pure 
graphite in a four ball machine, the friction 
time in a Timken machine and colloidal 
molybdenum disulphide and _ colloidal 
graphite in S.A.E. 30 oil in the four ball 
testing machine. 

Circle 84 for further details. 


Mullard Technical Communications 

The September, 1960, issue of Mullard 
Technical Communications, Vol. 5, No. 45, 
contains four articles of much interest. 
The first of these is ‘‘Transistor-resistor 
Logical Circuits’, by P. D. T. Hawker. 
This is followed by ““A New Approach to 
the Design of Ferroxcube Cores for Wide- 
band H.F. Transformers’’, by G. Elsey and 
N. C. O. Jackson; ‘‘Three-watt Tape 
Amplifier Circuit’, by P. F. Dallosso, and 
“Transistor Circuits for Magnetic Matrix 
Stores’, by G. C. Padwick. 

Circle 85 for further details. 
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Circle 367 for further information 


The 

PETROLEUM - CHEMICAL 
HYDRAULIC - AIRCRAFT 
AUTOMOBILE and 

many other 

industries 

use 





METAL GAUZE 
FILTERS 


Manufactured 
to customers’ 
individual 
specifications 
by 

The E. & H. FILTER 


co. LTD. 

ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM 

Telephone BLAckheath 1638 
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MAXIMUM AIR FLOW 
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Circle 368 for further information 


The Simplifix range of couplings 
for copper and nylon tube 
includes over 12,000 different types 
and sizes. Should you require 
items outside this range, 
Simplifix specialise in the speedy 
production of non-standard 
fittings to any specification. 
When you are planning pipeline 
systems, Simplifix experience 

is at your service. Full information 
and the Simplifix standard 
catalogue will be sent to you 
immediately on request. 


SIMPLIFIX COUPLINGS LTD. 
HARGRAVE ROAD, 
MAIDENHEAD, BERKS. 
Telephone: Maidenhead 5100 

A member of the Alenco Group of Companies. 








Circle 369 for further information 
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Circle 370 for further information 
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PRINTED PAPER 


The Manager, 
U.T.P. Exhibitions Ltd., 


9, Gough Square, 
Fleet Street, 
London, E.C.4 










| Circle 370 for further information 


h MATERIALS EARIBITION 


ALL WESTMINSTER LONDON  S.W.1 








A SPECIALISED EXHIBITION 


Presented for the second year in succession 


to enable manufacturers and suppliers to show 





new equipment and materials which are in i 
JUNE | 
actual production, fully tested and readily avail- ! 
: | 19, 20, 21, 22 | 
able. Only apparatus and materials specifically 1961 | 
designed for use in laboratories of all kinds are | 
Sponsored by 
to be seen. LABORATORY PRACTICE 


Supported by the 
BRITISH LABORATORY WARE 
ASSOCIATION LTD. 


‘Laboratory Practice’, through its Scientific 


YWadVd GIALNIYd 





Advisory Committee, is again arranging an 
important programme of twelve lectures cover- 
ing recent advances in laboratory techniques. | 
Each lecture will be given by a specialist in the 


subject, under the chairmanship of an 














acknowledged authority in that field. Note the og Must Vis } 
The programme will be published in dates i —_ she aber! 
€s in tus 





a later issue of this journal. 






your diary 





DO NOT MISS THIS 
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EXHIBITION—THE NEXT WILL N OW } — | 
NOT BE HELD UNTIL 1963 4 


Organised by U.T.P. Exhibitions Ltd, 9 GOUGH SQUARE, FLEET STREET, LONDON, E.C.4 
Phone : FLEET STREET 3172 
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tisements, 6d. per word, minimum of 10s. 


advertisements at tariff rates. Box Numbers count as four words. 


) CLASSIFIED 


ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other adver- 
Semi-display advertisements, 4s. per line. 


to Box Numbers must be addressed to Instrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so, All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 
be made the Proprietors will not hold themselves responsible in any way for same. 


Minimum £2. Display 
Replies forwarded Is. extra. Replies 








SITUATIONS VACANT 
S. SMITH & SONS (ENGLAND) 
LIMITED 


AVIATION DIVISION 


DEVELOPMENT OF MOTORS AND 
SYNCHROS 


A vacancy exists for a Senior Engineer 
capable of taking charge of the develop- 
ment of Miniature Precision Motors and 
Synchros for extensive use in our own 
flight control systems and instruments. 


to take responsibi for new designs at 
all stages from the initial study to produc- 
tion. The work will entail liaison with 
Customers, Drawing Office and Produc- 
tion Departments. 


The successful ten should be able 
ity 


A vacancy also exists for an Engineer to 
deal specifically with the production 
liaison aspect of this work. 


The laboratories are set in lovely 
countryside on the fringe of the Cots- 
wolds, near Cheltenham. Salary will be 
commensurate with qualifications and 
experience. There is a contributory pen- 
sion scheme. 


Write, giving full particulars of age, 
experience and qualifications to: 
DIVISIONAL PERSONNEL MANAGER, 
S. SmitH & Sons (ENGLAND) LTD., 
BisHop’s CLEEVE, 
Nr. CHELTENHAM, 
GLOUCESTERSHIRE. 





THE CONSOLIDATED MINING 
AND SMELTING COMPANY OF 
CANADA LIMITED 
TRAIL OFFICE 


INSTRUMENT ENGINEERING 
OPPORTUNITY IN 
SOUTHEASTERN B.C. 


Excellent opportunity for an Instru- 
ment Engineer in the Instrument 
Section of a leading metals and 
chemical fertilizers producer. The 
duties will cover general instrument 
engineering and development work 
including design of process control 
systems; calculation of orifice plate, 
valve and pipe sizes; preparation of 
instrument specifications, flowsheets, 
piping and wiring diagrams, and cost 
estimates; design and development of 
special electronic and analytical 
instruments; and development of 
special techniques and procedures 
for measurement and control. 

If interested, please write giving 
particulars of qualifications to:— 

J. A. Gray, Personnel Division, 
The Consolidated Mining and 
Smelting Company of Canada Limited 
TRAIL, B.C. 








UNIVERSITY OF BELFAST 


Research Technician required as a genera 
research assistant in connection with fluic 
dynamics, structures, soil mechanics, etc. The 
work will be mainly concerned with electronic 
equipment and will involve design, construc 
tion and development. The candidate should, 
therefore, have a suitable theoretical and 
practical background, but a degree is not 
essential. Initial salary range £800 — £1,000 
according to qualifications. Applications to 
Professor A. H. Naylor, Civil Engineering 
Department, by 15th May, 1961. 


[NSPECTOR required by manufacturer of 
Mechanical and Electrical Instruments. 
Permanent pensionable employment offered 
to suitable applicant. Location of employ- 
ment, Central London. Please address 
application “for the attention of Works 
Manager”. Box 747. 





ELECTRICAL ENGINEER 


Plessey Nucleonics Limited have a 
vacancy for an Electrical Engineer 
who has specialised in the design and 
development of light current devices. 
Applicants should possess H.N.C. 
or equivalent and be familiar with the 
design of relay circuits for alarm 
and control systems, solenoids, 
switchgear, and the selection of 
f.h.p. motors and the proprietary 
components. Some knowledge of 
servo control systems would be 
advantageous. 


Commencing salary in the region 
of £1,000 p.a. 
i Please apply in writing to: 
The Personnel Manager, 
Plessey Nucleonics Ltd., 
Weedon Road, Northampton. 








Continued on page 492 
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Large Oil Company requires an Instru- 
ment Engineer for work in the Middle 
East. ng new should possess 
H.N.C. in Electrical Engineering and 
several years’ experience on the mainten- 
ance, calibration and repair of electrical 
and mechanical instruments including 
Voltmeters, Ammeters, Kilowatt 
Meters, P.F. Meters, Integrating 
Meters, Meggers and other portable 
instruments, Electrical Tachometers 
and Protective Relays including Trans- 
lay and Biased Differential Pesteone 
also Pneumatic Controllers and Re- 
cording, Indicating and Controlling 
Instruments covering flow, temperature, 
pressure. Total salary not less than 
£2,450 per annum. Annual leave with 
paid passages. Bachelors preferred 
owing to shortage of married accom- 
modation. Applicants under 35 write 
qgetes No. 900 to Box No. 3931, c/o 

arles Barker & Sons Limited, Gate- 
way House, London, E.C.4. 








INSTRUMENT MAINTENANCE 
SUPERVISOR 


required by TEXACO TRINIDAD INC. 
for service in TRINIDAD 


Applicants for this position must be keen to live and work in the West Indies and should fulfil the 
following requirements. They should be between 25 and 30, have a technical education to O.N.C. 
level or better, and preferably hold the City and Guilds Final Certificate in Instrument Mainten- 
ance. A recognised apprenticeship in this subject is desirable, but five years’ or more practical 
experience of the maintenance and repair of mechanical, pneumatic and electronic instruments for 
temperature, pressure, flow and liquid level measurement and control in the oil or chemical industry 


is essential. 


Starting salary will be not less than £1,425 per annum. 
_ Texaco Trinidad, Inc., provides excellent staff amenities, including cheap accommodation 
for married and single men, first class clubs and facilities for sports, comprehensive medical 
arrangements, schooling for children up to the age of 16 and a pension scheme. 
Please write with brief particulars of age, qualifications and experience, quoting L.10, to:—- 
The Personnel Officer 
Trinoil (U.K.) Limited 


29/30 Old Burlington Street, London, W.1 
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ICI METALS DIVISION 











A 
SENIOR INSTRUMENT 
DEVELOPMENT ENGINEER 


is required to lead a team of Engineers and Draughtsmen in the Metals Division 
Engineering Department at WITTON, near Birmingham. 


Candidates, preferably in the age range 30-40, should have a degree in 
Physics or, possibly, light Electrical Engineering. Knowledge of the light 
electrical field of automatic control, non-destructive testing of materials or 
some experience of the general field of industrial instrumentation will be an 
advantage. 


There is an attractive starting salary with prospects of advancement. 
There are Profit-sharing and Staff Pension Fund Schemes in operation. 
Assistance can be given towards house purchase and removal expenses for a 
married man. 


Please write for an application form to the:— 


Personnel Manager (Staff) 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Metals Division 
P.O. Box 216, Kynoch Works 
Witton 
Birmingham, 6 
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restaurant, social facilities, etc. 


made to:— 


Have the following vacancies in the Instrumentation and Control Department 
of their Shepherd’s Bush Laboratories: 


CONTROL ENGINEER 


With interest in the development of control systems for winding operations, 
extrusion lines and other processes of the cable industry. 


PHYSICIST/ELECTRONICS ENGINEER 


To carry out research in connection with the non-destructive testing of 
wires, rods, tubes and layers of electrical installation. 


Excellent working conditions in new air-conditioned laboratory. Staff 


Applications giving details of age, qualifications, and experience should be 


Personnel Officer 
British Insulated Callender’s Cables Limited 
38 Wood Lane, Shepherd’s Bush, W.12 








experience. 


FOSTER WHEELER LIMITED 


have immediate vacancies for 


DESIGN /DRAUGHTSMEN 


in the INSTRUMENTATION Section of the PROCESS PLANTS DIVISION 
DRAWING OFFICE. It is essential that applicants should have experience of 
pneumatic systems and control panel arrangements. 


These are permanent positions offering Pension and Life Assurance Schemes, 
5-day week, Luncheon Vouchers, etc., and gond salaries commensurate with 


Please write fully, quoting Ref. 104/AK, to: 
The Office Manager, 
FOSTER WHEELER LIMITED, 
Foster Wheeler House, 
Chapel Street, London, N.W.1. 


Evening interviews by arrangement. 











SERVICES AVAILABLE 


PRECISION ENGRAVING of Instrument 
Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, “Perspex” fabrica- 
tions. Stockists of ‘“Perspex’’ acetate, 
Traffolyte, etc. Speedy deliveries on long or 
short runs. A.I.D. and A.R.B. ous. 
Leicester Engravers (Plastics) Ltd., Edwyn 
Street, Leicester. Telephone: Leicester 58375. 
MIRRORS, re-silvered or re-aluminised 

promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting git or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
Gow LLanps Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 


-—MACHINE ENGRAVING —; 
one off or small batches 
Indexing Dials and Scales divided. 
Instrument Components a Speciality. 
A. RUNDLE (Upper Norwood) LTD. 
ag tag Stoney Lane, Church ~ and 


Upper Norwood, London, S.E 
Teleph LiVing 4682 











MACHINE ENGRAVED SCALES, Feed 
Dials, Panels, Labels, etc., in plastic 
and metal. Excellent delivery. O. H. Kampf 
& Co., 15a Market Square, Crewkerne, 
Somerset.—Telephone: Crewkerne 709. 


50,000 
PRECISION INSTRUMENT GEARS 
of all types from stock 
(now including Spiral Bevels) 
Write for fully compreh Catal 
The Davall Gear Company Led. ep 
Potters Bar, Middlesex 
Telephone: Potters Bar 2382 














WATCH — INSTRUMENT — CLOCK 
TOOLS and MACHINERY 
Taps wr Dies 
Files “Vi Pliers 
Broaches 
Drills i a4 ase Steel 
(.0016” & up) (.0016” & up) 
Micro-Precision rent and Bench Drills 
olesale 
Send for Swiss, French & British made Goods Catalogue 
OHN MORRIS (Clerkenwell) LTD. 
64 pA tne: Road, London, E.C.1 











Industries. 
* 


Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.S. 
Telephone: Canonbury 2128 








TRANSFORMERS 
DESIGNED & MANUFACTURED 
Prototypes or batch production of 
all types up to 3 KVA 

Prompt delivery. Suppliers to 
B.B.C./I.T.A., Universities and lead- 
ing Industrial Concerns. 

REST TRANSFORMERS LTD. 
Shirley, Solihull, Warwicks. 
Est. 1922. Telephone: Shirley 2483. 


— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 








DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Enquiries and quotations invited 
Telephone: LiVingstone 4682 








The only complete 
WAREHOUSING, PACKING 


& DESPATCHING SERVICE 
in the CENTRAL LONDON AREA 
is now able to undertake additional 
contracts owing to recent extensions to 
premises. 


Our Service covers every detail— 
Warehousing, Packing, Despatching, 
Stock-taking, Shipping, Documenta- 
tion and nvoicing. It is already 
ee loyed with advantage by both large 

small organisations, either per- 
manently, or for periodic or special 
occasions. 


We guarantee any Warehousing, 
Collecting, Packing and Despatching 
operation in any field of Industry, 
handled promptly, efficiently and 

ECONOMICALLY. 


Let our Representative call and discuss 
any problems. An estimate costs you 
nothing, and probably can provide very 
substantial savings on your present 
costs. It is doing this for other Firms; 
it can do the same for you. 


Contact us today 


PAGES LTD. 


29-31 Bramley Road, LONDON, W.10 
Telephone: Park 2378-9 
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VIRGIN 
TREBLY DISTILLED 
and VACUUM 
DISTILLED 

Packed to meet 


all require- 
ments 













Works: 
LEYTON- 
STONE, 
LONDON, €.!! 
Branches: 
MANCHESTER & 
WEST BROMWICH 
HARRISON CLARK LTD. 
ARRY HOUSE 
94 BROADWAY, MLIGH-ON -SEA 
PHONE: LEIGH-on-SEA 77841 


SPENCER COMPONENTS 














5 High Street, Birmingham, 14 











WANTED TO PURCHASE 
CAPACITY AVAILABLE 


CAPACITY Available. Metal Spinning. INSTRUMENT 
Spinning for the Electronic and Instrument 
Industries. P.S. Parry, Church Lane, Barford, PRACTICE 


Warwick. Telephone: Barford 280. 
APPLIED Research, Design, Development, Vols. 1 to 14 (1947 to 1960) 

Construction of Electrical, Electronic and 
Nucleonic Instruments. Also modifications, 
overhauls, wiring and recommissioning of 


other —., a. Electrical Lama Wm. Dawson & Sons LTp., 

ments Limited, Station Close, Amersham Hill, 

High Wycombe, Bucks. Telephone: Beacons- Back Issues DePT., 

field 1916. 16 West STREET, 

——PRECISION INSTRUMENT— FARNHAM, SURREY. 
ENGINEERS 





will manufacture 





INSTRUMENTS or SUB-ASSEMBLIES 


Machining and Assembly Capacity When replying to any of these advertise- 
Available ments, please mention INSTRUMENT 
Fred Ferraris (Clerkenwell) Ltd., PRACTICE. it is a courtesy the 


26 Angel Colony, London, N.18. 


Telephone: Edmonton 3636-7-8. advertiser always appreciates. 

















LABORATORY STAINLESS STEEL EQUIPMENT 
AND PROTOTYPES 


Manufactured to customers’ own requirements 


BOSS 


WELDING & ENGINEERING CO. LTD. 
199 PENTONVILLE ROAD, LONDON, N.! 
Telephone: Terminus 3598 








A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


BY 
J. T. MILLER, B.Sc., F.Inst.P. 


So great has been the demand for 
reprints of Mr. Miller’s Course in 
Industrial _—_ Instrument Technology 
that the supply was soon exhausted, 
and a more convenient new edition, 
produced by the photo-litho process 
and bound in stout paper covers, is now 
available. 


CONTENTS 
. Basic Elements or Mechanisms. 
II. Diaphragms. 
III. U-Tube Manometers. 
IV. Flow Metering Elements for 
Fluids in Pipes. 
V. Flow Metering Elements for 
Fluids in Pipes (continued). 
VI. Measuring Instruments for 
Differential Flow Elements. 
VII. Flow Measurement: Integration 
from Differential Pressure 
Instruments. 
VIII. Area Meters: Rotameters and 
Flowrators. 
IX. Anemometers, Electrical Flow 
Meters and © ay Meters. 


X. Electrical Method: 
XI. Electrical Methods (continued): 
Resistance Thermometers. 


XII. Radiation Temperature Measur- 


ing Instruments. 

XIII. Humidity Measurement. 

XIV. Industrial ElectronicInstruments 
for the Measurement (and con- 
trol) of Temperature, Pressure, 
Flow, etc. 

XV. Electronic Instruments (con- 


XVI. Automatic Control. 
XVII. Automatic Control ( continued). 
XVIII. Automatic Control(concluded). 
Price 20/= post free 


Send your order to: 


UNITED TRADE PRESS 
LTD. 
9 GOUGH SQUARE 
FLEET STREET, LONDON, E.C.4 


























ELESTA 


PRECISION COLD CATHODE TUBES 


High-speed miniature Decade Counters: max. counting 
rate = 300,000 and 1 million p.p.s. 

Miniature d.c. and a.c. Triggers with pure molybdenum 
cathode: very long life = over 25,000 hours. 


Miniature and sub-miniature Voltage Reference and 
Stabilisers with pure molybdenum cathode: Stabilised 
life = over 20,000 hours. 


Precision magnetic and thermal Relays. 


Electronic Controls = Timers, Pilot Relays, Light and 
Photoelectric Controls, Oil-burner Controls. 


Write or phone for DATA and CIRCUITS. 


Distributing Agents: BRITEC LIMITED 


17 CHARING CROSS ROAD, LONDON, W.C.2 
WHI 3070 











CASE and COVER Specialists 


In the manufacture of Leather 
and Substitute Cases and 
Covers to fit Manufacturers’ 
own products. 


WE DESIGN TO GIVE 
EYE APPEAL 
COMBINED WITH 
PROTECTION AND  ifblbddl 
USEFULNESS — 


Send us your problems to solve 


Cc. S LINDSEY LTD. 
CROWN WORKS, GODMAN ROAD, PECKHAM, LONDON, S.E.15 
Telephone: New Cross 4636 
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Circle 371 for further information 
A Screen Printing 
. MACHINES & 
EQUIPMENT 
IT WILL PAY TO INVESTIGATE 
THIS VERSATILE PROCESS! 





Ideal for 
DIALS, SCALES, FACIA PANELS, COMPONENTS 
CHASSIS MARKINGS, PRINTED CIRCUITS, 
ETC. 

(Demonstrations gladly arranged) 


GAYLER & HALL LTD. 


Harlequin Avenue, Brentford, Middlesex 
Telephone: ISLeworth 4401 -2-3 
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ACID-PROOF VESSELS 





Makers of acid-proof vessels of all types. 

Speciality: Cells for experimental purposes 

involving optical work of any accuracy. 
Write for illustrated list 


UP Whi Md WH 


Ilford Optical Works, FOREST RD., BARKINGSIDE, ESSEX 
Hainault 5454/5 








































siLvER, GOLD and 


n RHODIUM, ¢ Components. 


ialisin i i 
Specialising jating of Electron! 


HARD GOLD p f 
ating available _ 
silver Finish, Go 

precious mets 
service. Nine 
in London and 


t and Barrel Pl 
boa Silver and Bright 
and Hard Gold. Our 
department is at sated 
vans collect ani deliver 
Greater London. 

















AIR OR GAS 


VELOCITY, FLOW OR PRESSURE 
MEASUREMENT AND CONTROL 


Velocity — 100 ft/min. to 10,000 ft/min. 





Flow — | cc/min. to 200 cu.ft/hr. 





Pressure difference — 0.01 m.m.H,0. to 10 Ib/sq. in. 





All instruments have an electrical output for remote 
indicators, recorders and control systems. 





All instruments are portable with mains or battery 
power supply. 





Will withstand rough handling. 





Easy to read pointer and dial indicators. 


Write for leaflets to: 


THE COBB-SLATER INSTRUMENT CO. LTD., 
DARLEY DALE, MATLOCK, DERBYSHIRE 
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Accurate Recording -~ -* occmadin Co. 
Advance Components Ltd. 

Airmec Ltd. 

Alexander Controls Ltd. 

Alto Instruments Ltd. 

Associated Electrical industries Ltd. 
Atlas Plating Works Led. 

Audco Ltd. 

Avo Led. 


Bamford & Co. Ltd. 

Barrow Hepburn & t.. Ltd. 
Bedford, A. H. & Son. ‘ 
Bellows-Valvair toe. . 

B.E.N. Patents Ltd. . . 
Blackburn Electronics Ltd. . 
Black Automatic Controls Ltd. 
one & Sons Led., J. 
Bradley Ltd., E. 

Britec Led. 

British Rototherm Co. Led., The 
British Sonceboz Co. Ltd., The 
Budenberg Gauge Co. Led. 


Cambridge Instrument Co. Ltd. 
Classified Advertisements . 
Cobb-Slater Instrument Co. Ltd., / The. 
Cockburns Ltd. ; 6 
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Coulter Electronics Ltd. 

Counting Instruments Ltd. 
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Davy & United — Ltd. 
Dewrance & Co. L' 

Dobbie Mcinnes oo Led. 
Dowty Electrics Ltd. 


Drayton Regulator & Instrument Co. Led. 
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Elcontrol Ltd. . 

Electrical Development Association 
Electrical Engineers Exhibition 
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\ W.F.STANLEY & Co. LIMITED 
\ . Phone: ELTham 3836 Grams: “Turnstile, Souphone” London 


STANLEY 


Planimeters 


Send for Catalogue No. IP58 
and 
tell us your requirements 


Head Office: 
NEW ELTHAM, LONDON, 5S.E.9 


Head Showrooms: 
70-80 High Holborn, London, W.C.! 


Branches: 
13 Railway Approach, London Bridge, S.E.! 
52 Bothwell Street, Glasgow, C.2 
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33” EDGEWISE Voltmeters & Ammeters 


with a guarantee of overall excellence 


NALDERS have specially developed these small EDGEWISE 
Ammeters and Voltmeters for which substantial orders have been 
received. 
Special features include :— 
Compactness in design—outstanding sensitivity, accuracy, and 
efficiency—light in weight and dustproof. 
They are available as single element instru- 
ments, moving-coil or moving-iron or double 
element, moving-coil—with plain or illumin- 
ated dials—vertical or horizontal types for 
front or back of board mounting. 


Full particulars of this 

Small EDGEWISE 

Type (Ref. BTCI) are 
POST FREE 














Send your enquiries to NALDERS 
NALDER BROS & THOMPSON LTD—Dalston Lane Works, London, E.8. Tel: CLissold 2365 (4 lines) 
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